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Chapter 1 

X M T R O P P C T I O H 

Anaeaia due to iron deficiency in young wonen has been widely 

observed for centuries though not recognised as each. Beutler (1963) 

suggests that Shakespeare probably had such a picture in wind when he 

erotes 

"She never told her love, 

But let concealment, like a wore 1* th* bud, 

Feed upon her daaaak cheek, she pin'd in thought; 

And, with a green and yellow aelancholy, 

She sat like Patience on a monument." 

(Twelfth Right Act II So. IV.) 

It is not known when iron was first used in the treatment of 

this disease* It is reported that in ancient Greece anaeaia waa 

recognised and the empirical treatsent for it consisted of drinking 

water in which a sword had been allowed to rust. If one gees through 

the literature one observes that although the condition of iron deficiency 

had long been recognised, very little headway was made in this field until 

the present century when «hippie and Hobseheit-Bobbins (1925) acknowledged 

the therapeutic efficacy of inorganic iron in the anaeaia of blood less. 

The historical background has been well reviewed by Heath and 

Patek (1937) « d Beutler et al. (1963). Aaongat the acre iaportant 

/names ... 
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names in the early literature they place those of Sydenham, Menghini 

end Bland* Sydenham in 1661 was the first to recognise the therapeutic 

value of iron in chlorosis although he had a misconception of the true 

nature of the disease itself* Iron continued to he used without rationale 

until Menghini ill 1746 drew attention to the presence of iron in the blood* 

In 1832 Blaud introduced his pills for the cure of chlorosis, at the sane 

tise emphasising the importance of using high iron dosage* All these 

observations were confirmed and established with more accurate techniques 

by Heath, Strauss and Castle (1932)» who also demonstrated that only a 

minute fraction of an oral dose of iron is absorbed and utilised in 

haemoglobin synthesis. 

While this was going on theories as to the aetiology of 

chlorosis were still archaic, this syndrome was not given recognition 

as s separate entity despite the above observations on iron therapy, 

and iron continued to he used empirically* Chlorosis was attributed 

among other things to such factors as the abnormal functioning of the 

ovaries and was regarded by some as an Illness in young girls which was 

difficult to distinguish from hysteria* 

It was not until vwey recently when dittm (1930) described this 

condition and put it into its proper perspective, that iron deficiency 

became established and recognised as a specific entity ahicb required 

iron for its cure* He was probably among the first to clarify the various 

eponyss under *hieh this syndrome masqueraded* He described the typical 

/clinical* • 
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elinleal picture of what ws today regard as iron deficiency. Ho 

analysed 6 eases of chlorosis, defining the condition as a secondary 

type of anaemia eoeurring spontaneously in sdolssoent females, and 

50 oases of siaple sohlorhydric anaesia ehleh is far sere common in 

fesales and has its highest incidence between the ages of 4® * M 50 

years* The chief symptoms and signs in order of frequency were: 

anaemia, glossitis, splenomegaly, dyspepsia, diarrhoea, sore south 

or throat, monorrhagia, dysphagia, oedema, smenorraoea, kotlonyehia 

(k patients), aeroparaestheeiae and angina. Anaesia and symptoms 

such as generalised weakness, malaise, dyspnoea and palpitations were 

complained of in 39 esses. Sons patients, oven with s haemoglobin 

level of 50$# had no symptoms. The diagnosis was made by finding a 

reduced colour index in the presence of anaesia and in most esses 

achlorhydria. The differential diagnosis included diseases such as 

alimentary neoplasms and haemorrhoids producing secondary anaesia. 

Menorrhagia, ems often associated with simple aehlorhydrie anaemia bat 

in many eases this ems thought to be secondary to the anaemia and not 

primary* 

In his papers at the time he had regarded aehlorhydrie, 

especially in the anaemia occurring in later life, as m essential 

feature of the illness} but more recently he no longer holds this 

view and recognises that schlorhydria ess given undue prominence 

O m t s , 1956). 
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iiban the literature on simple acttlorhydric anaemia, chlorosis 

and idiopathic hypochromic anaemia was reviewed it was found that nost 

of the patients on analysis had evidence of some source of blood loss 

anion probably, together #ith multiple pregnancies and a poor dietary 

intake, gave rise to iron deficiency (Gray et al., 1936{ Heath and 

Patek, 1937). 

Just as there was no clarity in the past about iron and its 

use in anaemia, up to very recently there have been very vague ideas 

about the fundamental concepts of iron metabolism, a state of affairs 

due largely to inadequate methods of study. 

/to average adult sale has a total of 4-5 grame of iron in 

his body and this is distributed in different forms, the amount of 

iron in each of these components varying widely in health and disease. 

Most of the iron present in the human body is found in haemoglobin. 

Similarly Hahn (1937) estimated that 57>« of the total iron in the dog 

was contained in blood haemoglobin, 2$i was in the nyohaetaoglobin, cell 

ensymes and so on, while 30$ was made up ot storage iron, vThich is said 

to be the compartment the iron content of which fluctuates most. The 

total iron stored in man, available for blood formation, is estimated 

to be about 12DO mg. - 3500 mg. (llaskins et al., 1^52). 

Iron is obtained from the diet, and for its absorption several 

factors have to be considered. First of all its availability is of 

/importance ... 
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lmportanee since phytates end phosphates in the diet appear to retard 

its absorption (tteCanee et al., 1943} Kinney et al., 195© i Sharpe et 

al., 1950), Ascorbic acid enhances its absorption frost food (Moore 

et al., 1952) and hydrochloric acid, contrary to earlier belief, has 

no such effect (Seutler, 19&3). Ferrous iron is better absorbed than 

ferric iron (Moore et al,, 1939; MeOanee et al., 1943)» »»d ferrous 

chloride is sore easily absorbed than food iron (Chodos et al,, 1957)* 

Studies with radioactive techniques on absorption of iron when given 

with food (Pirsio-Biroli et al., 1958) have demonstrated that iron 

deficient subjects absorb sore iron than do norsal subjects* Iron 

absorption can occur through the stomach and almost any portion of 

the gastro-lntcstlnal tract, but it appears to take place chiefly 

and most efficiently through the upper portion of the small intestine 

(Stewart et al., 1930} Brown et al., 1953). 

Regarding the mechanism of transfer of iron across the bowel 

mucosa, this is unsettled as yet. Granick (1946) had suggested that 

the protein apoferritin is continually being formed in the mucosal eells. 

In response to iron orally, this substance increases in concentration. 

Ferritin accumulates in these eells. Tfeu> iron, it was postulated, 

forms a complex with apoferritin to form ferritin. The mucosal eells 

regulate iron absorption by maintaining a certain level of ferrous iroa. 

The latter was said to be in equilibrium with the ferritin in the mucosal 

/eells ... 
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esella and the plasma iron in the blood stream* Ho further iron could 

be absorbed as long aa thia balance was maintained* Aooordlng to this 

hypothesis a lowering of the plaaaa iron would result in more rapid 

movement of iron out of the aucosal cells, depleting the stores of 

ferritin iron and finally lowering the concentration of ferrous iron 

in tiie aucosal cells. Increased absorption froa the gastro- intestinal 

tract would then take place* This theory of a "aucosal block", 

preventing absorption when iron is not needed, was widely accepted. 

According to Dubach et al. (1948) this theory that aucosal cells accept 

iron for absorption or block its assimilation provides the best known 

explanation, but patients with adequate stores aay assiailate considerable 

quantities of the aetal and the block must be regarded as relative. 

Recently, however, with radioactive and other advanced 

techniques it has been shown that there is no "absolute block" to Iron 

absorption (Bothwell et al., 1958} Brown et al., 1958; Saith et al., 

1958). Multiple factors sees to be involved which Beutler et al. (1965) 

list. These include hypoxia (Mendel, 196l), the rate of erythropolesis 

and the level of iron stores (Bothwell et al., 1958; Plrsio-Biroli et 

al., i960), the latter two probably being the most important. 

The level of saturation of the iron-binding protein has also 

been suggested to play a role in iron absorption (Laurell, 1952) but 

other work has not confirmed this (Dubaoh et al*. 1948; Yuill© et al., 

1950; Bothwell et al., 1958; Pirsio-Biroli et al., i960; Sheby et al.,4563). 
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According to F i r s io -B l ro l i e t e l , (195B) , in addition t o excessive 

iron s to re s and decrease! erythropoieais , there are conditions ahich 

may act a t the mucosal l eve l to i apa i r iron absorption, such as 

id iopathic s teatorrhoea, ssyxoedema, infect ion and post-gastrectosy 

s t a t e in the i ron-def ic ient pa t i en t . 

flow these different fac tors operate i s s t i l l not c l e a r . 

Al l one can say i s that iron i s obtained by absorption froa the gu t , 

and that the gaa t ro - in tes t ina l mucosa i s regarded as the chief 

regula tor of iron balance. 

Once absorbed, the iron i s bound t o the specif ic t ransport 

p ro te in , t r an s f e r r i n , and i s transported in the plasma (Bahn e t a l , , 

1939) to the t i s sues where i t i s stored as f e r r i t i n and heemosiderin. 

I t goes la rgely to the bone sarrow and the l i ve r but soae finds i t s 

way to a l l the t i s sues t o f u l f i l the requirements for mzymv i ron . 

After gaining entry into the body, i ron i s very s t r i c t l y 

conserved and i s used over and over again for haemoglobin synthesis . 

This i s possible because the loss of iron froa the body i s very ®aall 

(Oubach e t a l . , 1955; Pinch, 195:?). The t o t a l amount leaving the body 

i s approxiaately 1 ag* da i ly and i s found in the u r ine , faeces, sweat 

and h a i r , sfuch of t h i s i ron , pa r t i cu l a r ly that in the sweat, probably 

represents the ensyae Iron of the c e l l s which are desquamated froa 

body surfaces (Beut ler , 1962 \ 
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The comparative study of iron metabolism which this thesis 

presents materialised not because iron deficiency is s worXd~#ids 

problem to-day but because it has been said in Natal that iron 

deficiency is common in the Indian but rare in the African, if It 

occurs at all. I have attempted to discover on the one hand, to what 

extent iron deficiency is a problem in the H*urban Indian, trying to 

unravel factors contributing to its production, and on the other hand, 

its incidence in the local African. 

The thesis is divided into three main sections} 

(i) The relative incidence, clinical picture and probable 

aetiologies! factors involved in the production of iron deficiency 

anaemia (Chapter 2). 

(ii) An ante-natal study to observe the effects on the iron stores 

of the increased iemand for iron during pregnancy in the different racial 

groups (Chapter 3). 

(ill) The state of the iron stores as reflected in the bone marrow 

and liver specimens obtained at necropsy (Chapter 4). 
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Chapter 2 

A S T U D Y O F ? A T X K N T S V I T H I R O N B S F I C I 8 H C Y 
A N A S I I A A D M I T T S D TO H O S P I T A L 

t h i s par t of the study comprises a f u l l invest igat ion of 

pa t i en t s who were adalt?,ed for invest igat ion of anaemia to a medical 

ward in -diieh the proportion of Africans to Indian admissions was 

approxiaately &»!# 

During the period of study there were 54 pa t i en t s diagnosed 

as suffering froa iron deficiency anaemia, of whoa 43 were Indian 

(79.6^) and 11 African (2D,J«/-). fh i s number was aade up of 38 feaales 

of whoa 32 (S4.2/0 were Indian, and 16 males 11 of whoa (68.8P*) -ware 

Indian* 

*SB PISTBIBPTMH 

The mean for the t o t a l group was 33*3 years with a range of 

7 to 78 years . Figure 2 . 1 . gives a b e t t e r idea of the age sca t t e r of 

the group as a whole while figure 2 .2 . i l l u s t r a t e s the age d i s t r ibu t ion 

amongst Indian feaales who fore the bulk of the study. 

fh i s was based on peripheral blood p i c tu re , the l eve l s of serum 

iron and iron binding capacity of the serua and l a s t l y the bone marrow 

p ic tu re . 

Methods 

Haemoglobin (Kb) was es t iaa ted as oxyhaeaoglobin, the haeraato-

c r i t determined and re t iculocytes counted by the methods of Dade (1956). 
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Later the pecked cell volume (F.C.V.) was estimated by the miero-

haeaateerit method (fintrobe, 19©3). 

Blood and bone marrow smears wr* stained with May-^ruenewald 

stain and counter stained with aiemsa (Dade, 1956). 

All specimens of the bone narrow were obtained by sternal 

aspiration except in the ease of children when iliac crest specimens 

were taken. 

The narrow snears were also stained for iron stores using 

hydrochloric acid and J$ Potassium Perrocyanide. These were graded 

in accordance with the amount of iron present: grade 0 representing 

the absence of iron with grade VI at the other extreme; grades I to 

III being regarded as normal amounts of iron (Rath and finch, 1948). 

This investigation helps to exclude the eases of hypochromic anaemia 

associated with infection; the differential point being the deposition 

of normal or increased amounts of haemosiderin in the bone marrow in 

the other types of anaemia and that of infection as against its depletion 

in iron deficiency anaemia (Rath and finch, 1948; Davidson et al., 1952; 

Stevens et al., 1953). All these were examined personally. 

Serum iron was estimated by the method of Bothwell and Mallett 

(1955), while the radioactive Fe59 technique described by Bothwell et 

al. (1959) was used for the estimation of the unsaturated iron binding 

capacity (9.1.B.C.). The counting was done on 5 »1. specimens in a 

well-crystal scintillation counter. The total iron binding capacity 

(T.I.B.C.) was derived free the sum of the above two readings, and the 

/percentage ... 
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percent age saturation calculated from the proportion of serua iron to 

total iron binding capacity. All glassware* including syringes, was 

made iron free before use and in alsost all oases the blood was collected 

on the morning of the day after adsissian, bearing in Bind the reported 

diurnal variation of serua iron levels - bypoferraeaia occurring in the 

evenings (Powell, 1944} Patterson et al*, 1952), these conditions and 

methods apply to all sections of this thesis. These estiaations were 

initially done by the author and later by «isa A* Dorling. All 

haeaatologieal investigations were done in the research laboratory of 

the Department of Medicine* 

fltifUttf 

Peripheral blood picture on adalssion; The Indian and African seen 

levels and ranges have been coabined because these were coopsrable for 

each group* 

The aean Hb level for the total group was 6*3g. per 100 ml., 

ranging from 2.1 - 9*6 g. per 100 al., the lowest level aaongst the 

Africans being 4g» per 100 al* 

The overall aean corpuscular haeaoglobin concentration 

(M.C.H.O.) was 25*9$ ranging froa 22 - 31$>. 

The reticulocyte count ranged froa 0*2 - 10*4$ with a aean 

of * . # . 

The peripheral saear contained hypochroaie cells usually 

with raicrocytea. 
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Iron picture aa aaeeeeed "bry tba level of the serum iron and the iron 

binding capacity. The Been aarua iron level in ay patients «aa 17.J*ig. 

par 100 el., canting free 0 - 39#f. par 100 al. (*tg.̂ ). The T.I.B.C. 

aaa «09*5t*g4&, with a range froa 22|.9-620}ig.;t. The overall aaan 

percentage saturation waa 4.*$, that for the Indiana being 3.65& anile 

the African figure aaa 5.15^. 

erythropoiesis. As the histopathology of the bone sorrow- cannot be 

eonaiderad as diagnoatie (Beutlar et al*, 1954) theee aaears ware 

examined for iron stores. The aaears ears examined for iron in 50 

patients and it aaa found that while k3 had no iron deposits in the 

aarrow at all, 7 had treses (grade 0 - I). Henoa the depleted stores 

in these patients eonflraed the diagnoais of iron deficiency. 

There aay be a aerked variation in the clinical aaaifeatationa 

of iron deficiency anaemia, and the ineidanoe of the different symptoms 

and signs with which it ooaasnly presents alee varies in the deeeriptlona 

given by different authors. The frequency with which the different 

symptoms and signs ooourred in our patients is set out in table 2.1. 

?Jl^^JHa^j2a^BjeBjwa'«^B^B|M 

The duration of i l lness ranged froa a weak to 8 years with an 

average of 8 aonths. 

$r far the ooaaonest syaptoa waa that of tiredness, and varying 

/degrees . . . 



Table 2 .1 . 

CLINICAL FBATIKSS 
( in order of frequency) 

Wo. of No. of 
esses cases 

Dyaf̂ noea on exertion and 
tiredness 

Palpitations 
S e l l i n g 
Malaise and weakness 
PainfUl jo ints and backache 
Dyspepsia* abdominal 
discomfort and pain 

Headache 
Frequency with or without 

dysurla 
Itoss of appetite 
©Ugo/hypoienorrhoea 
Diarrhoea 
Pain in the chest (?angina) 
Sore throat «M dysphagia 
Mssineas 
Cough 
Peverishness 
Asenorrhoea 
Menorrhagia 
Vomiting 

40 
20 
18 
17 
16 

14 
10 

8 
7 
7 
7 
6 
6 
6 
5 
4 
4 
3 
3 

Swelling in the neck (thyroid) 3 
Constipation 
Faraeatheslae 
Pica 
Skin desquamation 
Melaena 
Yellow eyes 
Pruritus vulvae 

3 
2 
1 
1 
1 
1 
1 

Hepatoaagaly 
fCoilonychla 
Splenomegaly 
Gloss i t i s 
Oedema 
Skin and hair changea 
Epigastric tenderness 
Angular stomatitis and 

chei los is 
Thyroid enlargement 
Mental changes 
Sternal tenderness 
Dental carleB 
Thyrotoxiooais 

32 
29 
26 
17 
16 
6 
5 

3 
3 
2 
2 
1 
1 
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degrees of dyspnoea on exertion were present* Aaongat the sore frequent 

cooplaints were palpitations, salads* end weakness, availing of the 

anklea, generalised pains and headache. About 20 (14 patiants) had 

dyspeptic ayapteas vita or without vague abdoainal pain, and only 0> 

of these patiants bad aohlorhydria aaaooiatad with thaaa eyaptoaa 

(oaaas 8 and 19). 

Sloven par oant of the patients, all Indian feaalea, ooaplainad 

of dysphagia. She average Hb for this group waa 8.1 g. par 300 al., thair 

average age waa 37«3 yearn while the duration of their lllneas varied 

froa 2 aontha to about 8 years with a eean of 30 aonths. Four of thaaa 

patianta had glossitis, 2 (oaaea 5 and 8) had hlataalne-fast aohlorhydrla. 

after aaziaal stiaulation while 3 had splenoaogaly. A H except one 

(eaae 23) * had kollanychia, time dasonstrattng the correlation between 

koilonyehia and othar auoous aeabrana changes. The other gastro

intestinal ayaptoaa ooaplainad of were loss of appetite, diarrhoea 

aora frequently than aenstipation, and voaiting. 

Six patients (%J&) had pain la the cheat which waa suggestive 

of angina. Hunter (19M>) found an iaoidenoe of 2jpl (8 out of 3*. oaaea) 

and also that it waa eosaoner in feaalea. Five of ay 6 patients ware 

feaalea, a little higher than expected taking the eex incidence of the 

whole series into account (38 feaalea t la aalea) but the nuabera are 

too aaall to draw flra conclusions. 



-14-

Sigyia 

Mirer enlargement was detected in 59,1 of the patients while 

splenomegaly was present in b0. There appeared to be no correlation 

between the Hb level and lauoopaenle in patients with splenomegaly 

confirming the finding of Witts (1930). 

Koilonychia figures prominently in all the earlier descrip

tions of iron deficiency anaemia (ifitts, 1930s flntrobe et al., 1935) , 

but recent work suggests that it now occurs less frequently (Beutler, 

1963). One possible explanation of this is that severe degrees of 

iron-deficiency are becoming less common, koilonychia being associated 

with severity of anaemia. Among my patients, however, the average 

Hb level of those with koilonychia was 5*7 g» per 100 ml. and 6,5 g. 

per 100 ml. among those without koilonychia, indicating that the 

correlation is at most only slight. The duration of the apparent 

illness, said to be an important factor, in my cases varied from a week 

to 8 yeara, with an average of about 9 months. It has been suggested 

that there nay be an association between koilonychia and sucoua membrane 

changes. Amongst ay eases 5 of the Indian females with koilonychia had 

associated dysphagia. It has been postulated that unknown genetic factors 

may be responsible for its production, or is it perhaps a racial charac-

teristic? Various degrees of this physical sign were present in 53*7^ 

of my patients these being 63*<^ of the Indian females, %.,3% of Indian 

salea and 50$ of African females, while none of the African males had 

koilonychia} the incidence among all the Indian patients being fairly 

high (60.51$) when compared with all the African patients (£7.5/*). Is 

/this ... 
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this marked difference between the two groups perhapa due to the near 

depleted iron atores in the Indian aa observed in the storage study, 

and hence an earlier demand on the iron present in the cell ensyme 

systems? ?he latter la probably the laat port of call for iron after 

the stores have been depleted in the iron deficiency states. The 

reverse also applies here because, as toe /frlean has been found to 

have increased iron stores in the tissues (<*illaen et al., 1945S 

tainwright, 1957! Bothwell et al., I960 sad also fro* the iron storage 

studies reported in Chapter 4)• it follows that the demand on the ensyse 

iron is not as great, and besides the koilonychia anongst the African 

patients has only been demonstrated in the feaales whose stores on the 

whole normally are not as heavily laden with iron as the sales. 

As far as toe cardiovascular system is concerned, not all 

patients had tachycardia, pulse rates on admission ranging froa 68 -

132 per minute. The average blood pressure was 155/70. Out of the 

54 patients, clinical eardioaegaly was present in 12 and a gallop 

rhytha was heard in 7. Excluding one patient with chronic rheumatic 

heart disease and congestive cardiac failure (ease 48), 43 patients 

had heart murmurs, k short early systolic murmur was present in 37 

patients, 4 had a pansystolic murmur, while 2 had an early blowing 

diastolic murmur at the base* Five of these patients were in conges

tive cardiac failure. The Kb level in the 7 patients with pansystolic 

murmurs, early diastolic murmur or with congestive cardiac failure was 

/3»7 g. ... 
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3«? g* por 10® ml* while that of the 2 patients who had the early 

diastolic murmur was 2*3 g. per 100 ml. This demonstrates the 

oorrolation between the Hb level and the degree of the cardiac 

involvement (f introbe, 194&), ehieh Is not in agreement with the 

conclusion of Renter (1946) that the duration of the Illness is 

sore iaportant than the severity of the anaemia. 

Thus the clinical picture observed ess that of iron deficiency 

anaemia as described by other authors. Despite the ease with ehieh the 

early diagnosis and treatment of iron deficiency anaemia can be 

established, it is surprising that one still sees all these gross 

manifestations of the disease, the picture "rmey closely resembling 

the description given by Witt* in 1930* 

Obstetrical history (Parity) 

The average parity of the Africans was 3*8* ranging from 

0 - 6 , while that of the Indians ems 4*3 ranging from 0 - 1 0 previous 

pregnancies. This figure excludes 11 of the Indian females (34.4#) 

who were single, 2 of thee were premenarche (cases 6 and 19)* Case 

44, an African feaale, had 4 omesarean section deliveries. None of 

the patients was pregnant. Various fores of menstrual disorders were 

present, as can be seen from the table. In most instances it was 

decided that these were probably secondary to the anaemia. Whenever 

indicated, a diagnostic curettage was done in order to exclude local 

pathology. 
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T*ble 2 .2 . 

FRHQOTfCT OP GTKASOOU0G1CAL SBSFKMSS 

Syaptoaa Ho. of Caeea 

Indian Afrioan 

Oligo/^ypooenorrhoea 7 
Poct-aanopauaal 5 2 
RJMUOI i noon ,9 * 
Menorrhagia 3 
Pro aenatrual 2 

Caao No. 9 wan *n Indian A o waa 31 jroara old, one year 

poet-nenopauaal and nullipareus. Sao, however, gave a vague history 

of probable aoBorrhagia and on curettage aba eta found to have had 

endeaetrlal polypi. 

Of tbo 3 patienta with nenorrhagia one, who had reached har 

nenarehe about a year previously, had a good respenao to iron therapy 

and it waa daoidod that aha ahould ba observed rather than investigated 

further. At follow up examination aha aaid that aha no longer had any 

aenatrual diaturbanoa (oaae U ) • Another, a 3V-y»ar-old Indian feaalo 

who had had k pregnanoiaa, waa found to have a proliferative endonetriua 

(oaae W), while the third showed a noraml endonetriua after curettage, 

and her aenaaa were aaid thereafter to have beeona nomal. 

Of the 2 patienta with irregular nanaaa and a auggeation of 

inereaaad blood loan during Menstruation, one waa ahown to he** a normal 

endoeetrlutt (oaae In), and the other lnflaanatory ohangea (oaao 8). 
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niBTARY HISTORIES 

Tha histories oatalned ara inadequate and probably unreliable 

in aany inatanoaa. All ona can attonot to do hare ia to give a broad 

daealfioation of tlia type of diat oonsuasd by dividing tha patient* 

up into groups, fha diat aaa regarded aas-

(i) good when aaat and vegetahlae aara oonaaaad daily, 

(ii) adequata if thaaa aara taken aore than onea a sack, 

and (iii) poor if either ona or both aara oonaaaad onea a soak or laaa. 

According to thaaa oritaria 4*jC had a good aaat intake while 43.5$ 

and 52*2^ had adequate and peer dieta respectively. Aa for the 

conauaption of vegetables, 54.3$ had a good intake while 21,7$ had 

adequate and 24$ oonsmsd vegetables ealdoa or not at all. Of thaaa 

patients none of tha Afrioaas oonaaaad aaat daily, ahila only one had 

adequate aaounts. Fifty par cent of tha Afrieaaa ealdoa or never ate 

vegetables. Ona can conclude that tha protein intake of both thaaa 

groups la poor on tha whole. Although a fair aaouat of vegetables 

aaa aatan by tha Indiana aoet of it aaa eatan oookad. In aoat of tha 

patienta studied, tha bulk of the diat, it would appear, ia aada up of 

rice aaongat tha Indiana and aalie products anangat the Africans. 

&g£Mk mfmrmfsjom (BIOCHEMICAL AND RABIOLOSICAÎ  

As far aa pasaible a sariaa of investigations aaa dona to 

exclude any eausa of blood loaa or to detect any other evidence which 

/sight ... 
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aight account for iron deficiency anaemia. 

Uj 

Speelaens of urine on 3 consecutive days ware examined in 

all oaaea, and these were found to be abnormal in 1}. three patieata 

had ova of Sehistososa haeaatobiua (oaaea 35, 46 , 51)• A and urinary 

infection was present in 7 patients while in 3 othera ecanty red blood 

eella were obaerred (eaaea 34, 18, kk)* 

Three stools were exaained in every ease for the presence 

of parasites and their load, and for occult blood. The Gregersen test 

was used for detecting blood in the atoola (Forshaw et al., 1954) end 

the load was expressed as the nuaber of ova per ooverslip. The frequency 

of infeatation is set out in table 2.3. 

Table 2.3. 

PARASITIC WFzsTxnm m STOOL SXAMIMATICI* 

Ova Ho. of eases 

Trichocephalus 24 
Aaoaria 12 
Hookwora 11 
Sntaaoeba coli 6 

Owe of Sohlatosows, Qlardie laablia, 
Strongyloidea and Bnterobiua 1 of each 
Trophosoltea of 1.histolytica 

Eleven of the patients had noraal atoola while a variable nuaber of ova 

/of ... 
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ef aeearia or trlohoeephalua were found in 28 eaaee« Fifteen pationta 

had varying aaeeate of occult blood in their stools i 5 «oro associated 

with cirrhosis of the liver (oaaos 5, 22, 90) j 6 assooiatod with hook-

worn iafoatation (oaaos 6, 8, 29, 47, 49, 52)} 2 with pontic ulceration 

(easos 56, 45){ 2 with aalabeerption (oaaos 45, 54)i ens with chronic 

gaatrointaatiiial blood leaa where tbo cease bad not yet boon deteralned 

(easo 55) I while oao patient bad a weakly positive occult blood tost for 

abiob no oause ma established (oaaa 1?). 

Too pationta (cases 27 and 51) had sua, blood and aueua in 

their stools while the latter alao had trephosoites of Sataaneba 

hietolytiea for which treataont was given* 

Hookworm ova sore found in 11 pationta of whoa 7 sere Indian 

feasles, one an Indian sale, 2 African feaaloo and one African sale* 

iherever practicable, if hookwora ova aero detected in any of the 5 

stool spool nana, the patients were given bephenlua sulphate (a single 

dose of 5*0 g.) sad a vera eetatt was done on 2 consecutive •peoiasns 

of 21*-hour stools iaaediately after therapy • A week thereafter the ova 

count was repeated and thie cms done again a aonth later if the pationt 

attended the follow up clinic, la order to assess the efficacy of treataont. 

In one patient (case 49) baoaase of the persistence of the Infection and 

the oeoult blood la the stool the therapy wma repeated. 
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Table 2»h k * 

ST0014 ANALYSIS m pTimrs ma axMmm IHFESTATION 

Ova Oocult 
Count blood 

70 
61 
62 

95 
66 
20 

18 
14 
22 

4 
1 
4 
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Go 
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1 adult (F.) 

Xaasdlatoljr 
aftor trvatasnt 
Ova Oooult 

Count blood 

30 
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0a« aonth 
aflor traataant 
Ova Oooult 

Count blood 

11 
9 
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-

14 no 

•+ • strongly posltlva I « adult aala 
• * wsakly poaitivs F * adult fsaals 
- • negativa 
e. m ova obtains* on concentration of stool. 
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It will be noted that only 6 of too 11 patients with hookworm 

infantatlon had oooult blood dataetad at tha tlaa of examination. Three 

of tfaaaa patients (eases 29, 49 and 47) Bad a strongly positive taat and 

free than 26, 2«5 and 14 adult worm of tha Neoator aasrleanus species 

respectively vara racovarad. If on* takes 5 - 2 0 ova as an indication 

of a aoderate Infection it will be seen that one patient veto had a 

weakly positive occult blood and free whoa 10 adult «on» were recovered, 

falla into this category (ease 52), while 2 others, an Indian and an 

African female, fall into the heavy Infestation group, both having had 

strongly positive occult blood in tha stools (eaaea 29, 450 • 

Standard tests for aerua bilirubin, alkaline phosphatase, 

sine and thyaol turbidities and serua proteins, together with the 

albumin t globulin ratio were done on all eases but one (case 45), 

while the aerua proteins only were estlaated on one African aale (ease 

52) (see Joubert et al«, 1959). the individual values are given in 

table 2 (Appendix, page A.57). 

the percentage of patients with abnormal liver function teats 

(excluding those in whoa associated liver disease was found on clinical 

grounds) is shown in table 2*5* 
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Table 2,5. 

PSHOSWJKSS WITH timowm* uvu? mmajm TSSTS 

Toot* Indian Indian Indian Afriean Afrioaa African 
foaaloa solos average fooalos solos average 

Seruu bilirubin 1J.8 30 12.8 0 0 0 
AUcaliao phosphatase 0 10 2.6 0 50 16.7 
Zinc turbidity 69 70 69.2 100 100 100 
Thymol turbidity U.7 20 &.f 90 50 50 

Thus it ean bo concluded that the liver Amotion toots, as 

judged from too above results, ar* grossly abnormal own is too absonoo 

of obvious liver disease. Too sine turbidity one abnormal in all Africans 

and although ay sorieo comprises only 6 easoo these figures compare well 

with the 8%^ as found by Powell (1958) in a group of nornal Africans fron 

a similar socio eoonomio group* The turbidities are alao abnormal in a 

fair proportion of Indiana but thia figure, however, differs from that 

obtained by Jcohort ot al. (1959) oho consistently found Hie testa in 

the latter group to be within the Suropean range* It ia doubtful, however, 

if the subjects studied ty the latter authors are representative of 

admissions to King Edward VIII Hospital. The serum proteins done by a 

ehemleal fractionation method (ose Joubert et al., 1959) wore also 

abnormal in both the racial groupo, oven more so in the African, ao 

compared with the European. 

tfT IT TBi^TjEZESSESSstx 

Protein electrophoresis was done (ose Joubert ot al., 1959) on 

19 Indian females, 8 Indian melee, 4 Afrioaa femaloa and A. Afriean males. 

See table 5 (Appendix, page A.59). Although the total proteins are 

/abnormal ... 
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ebnormal in only *>5*8$ and W£ of the 2k Indians and 5 Africans 

respectively, in those without any obvious liver disease, the serum 

albumin is abnormally low in all the patients of both racial groups, 

with a reversal of the albumin i globulin ratio* As with chemical 

fractionation, the serum albumin is lower in the African compared with 

the Indian patients, while the serum globulin is elevated much ;a©re 

than in the latter group, giving an albumin i globulin ratio of 0,«/l 

in the Indians and O.J/I *n the African. Taking the individual globulin 

fractions, there is a gross generalised disturbance In both racial groups* 

The quantify of alphas globulin ia the same in the two groups while the 

Africans have a higher level of alphag and beta globulins* The main 

difference between these two racial groups lies in the level of the 

gamma globulins which are much more elevated in the African* 

(Iranted the numbers are small to draw any conclusions, 

particularly in the ease of the Africans, the general trend of low 

serum albumins and elevated globulins in the latter is consistent with 

that found by other authors (.Powell, 1958! Joubert et al*, 1959)* 

Reduction in plasma proteins and albumin fraction are reported to be 

common in anaemia (Heath et al*, 1936) and the findings here are 

consistent with this. However, when one is dealing with a group whose 

serum proteins are usually reported to be abnormal (Powell, 1958j 

Joubert et al*, 1959), one wonders if this plays any major role in the 

formation of the haemoglobin molecule or in the binding capacity of 

iron in the serum. 
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Thia was eatiaated by tha dinitrophenvlhydraslne method of 

King and footton (1956). Blood aaaplea were taken prior to tha 

oonsuaptien of any hospital food* 

This aatiaation was dona on 24 Indian faaalas out of tha 32, 

thair aaan being 0*49 ag* pa* 300 al*, ranging from 0 - 1.9 ag* par 

ICO al. Pour patiants had no vitaain C in thair aerua (eases 4, 13, 

34, 24)* Mo othar eaaaa oould ba found for tha iron deficiency in 3, 

whilst one was aalnouriahad, had a light hoekwora infaatation and barlua 

aaal esaainatlon was suggestive of duodenal ulceration (eaae 14). 

The mean for the 11 Indian sales was 0.98 ag. per 300 ml*, 

ranging froa 0 - 2.4 ag* per 100 si. One patient wit* no vitaain C 

in the ssrua had no other detectable factore oauaing hia anaeaia. 

The eatiaationa on the 5 Afrioan feaales ranged froa 0*9 -

2.5 ag* per KX) al., tha aaan being 1*6 ag* per 100 al. 

Of the Afrioan sales the average on 3 oases was 0*45 ag* per 

100 al*, ranging froa O - 1*06 ag. par 300 al* Oae patiant who had no 

vitaain € in hia blood, suffered froa eirrhoaia of the liver with 

congeative aplaaoaegaly (case 50). 

The vitaain 0 level in noraal healthy individual* (in England) 

has been quoted varioualy aa 0*4 to 2*0 ag* per 10© «1* and 0*3 to 1*3 ag. 

par 100 al* with an average of 0*e5 ag. per 100 al* j but what ia acre 

/significant ... 
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signlfieant la the absence of vitaain C fros the blood. If we regard 

0*3 ag. per 100 al. to he the lower liait of normality we find that 

aaongat the total of 35 Indians on whoa this estiaatlon was done, 12 

(34.3$) had readings below this level, 5 of these (41.6') having no 

vitaain C in the serua. 

Aaongst the Africans on the other hand only one oat of the 

8 (12.5$) had no vitaain C in the blood, the rest having serua levels 

above 0.3 ag. per 100 al. None of the patients in the series had 

clinical signs of scurvy. 

Is it perhaps this apparent vitaain C deficiency in the 

Indians in ay aeries, which is partly responsible for the high incidence 

of iron deficiency? The response to iron therapy by south in those 

patients with no vitaain C in the aerua was good in all patients except 

one (case 24) in whoa it was slow. 

teflJSefilaSa* Sagin*tlon of the cheat 

Ball (1931) was aaongat the first to deaoastrete an increase 

in the heart slse in anaeala radlologically and this has subsequently 

been confined by other workers. In a series of 34 eases (Hunter, 1946), 

12 patients (35«3#) showed definite cardioaegaly as ooapared with ay 

total of 14 out of 54 oases (25.910• 

Cardiac enlargeacnt tends to occur aore frequently in patients 

/with ... 
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with low haeeoglobin levels (fintroba, 1946; Bltiagart ot al*# 1948); 

the average haoaoglobtn of too Indian feaale aad nolo eaaea was 5.0 g. 

per 100 al* aad 5*9 g* par 100 al. respectively, thus eenfirnlng the 

above atatanont (aaa table 2*6). 

Table 2*6. 

csmsuirm metmrn SAnaaoeiCAi, CAHDIOKS&ALI 
AHB HAEIOCIOBIW 8JT1LS 

Onmp Total Kadiologloal oardJoaogaly Average Kb (g$) 
Mo* Ho. of oaaoa % ago 

India* fanalas $t $ ft 5 
Indian naloa 11 3 27 5*9 
African faaales 6 1 17 7.4 
African naloa $ 1 20 6.0 

An African feaale patlont had oardloeegaly with 7*4 g* par 200 al. Hbf 

but she had aaaoolatod chronic xhattaatle heart dlaoaao (eaao 48), 

Ona patlont had bilateral calcified prlnery ooeplexoa aaaoolatod 

with a positive aantenx roaotlon (eaao 2). However, thore aora no eigne 

of activity both clinically and radlelogieally, while tho haoaatologloal 

roaponaa to Iran therapy ana anggeetive of ainple iron deficiency anaenia 

rather than anaenia of infection* The aane applied to another patient 

(eaao 10) who had a ealeified prlaary eoaplex with a positive Vantonx 

reaction, while a third had an ill-defined opacity at one apex again 

with a positive Nantettx raaetion (oaae 18)* 

affusion, related to eirxhoais of the Hirer (eaao 51)* a probable 

/tuberculous ,.* 
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tuberculous lesion in the left upper lobe which did not prevent a good 

response to iron therapy alone (eaae k5) , *n& oonaolidation of the left 

lower lobe following aaeeMo abaeeaa of the left lobe of the liver (oaae 

54). In the laat patient the haeaateloglcal picture waa consistent with 

iron deficiency anaeaia on the finding* in the bone narrow. 

Kleotrooard^opraphic changoa 

In aany eaaee of chronic anaeaia electrocardiographic change* 

have been found; these are aa a rule Minor in degree and are not specific 

for anaeaia. Thirty one Indiana and 8 Afrioana ware studied electro

cardiographic*! ly. Aaonget these 2 Indiana (oasea U and 58) and 2 

Afrioana (oasea 53 •»& kk), with an average Hb level of 6 g, per 1D0 al., 

had noraal elect rocardiograaa. 

The ? wave waa eoanonly inverted in Lead III, being found in 

II Indiana and 3 Afrieanei there waa flattening of the T wave in Lead 

III together with sons of the other leada in 9 eaaee. There were 8 

Indiana whose electrocardiogram showed depressed ST-segnents, aainly 

in the cheat leads, while elevation of the ST-eegaent waa found In Lead 

I together with aoae of the other leada in 8 Indian and 1 African case. 

Left axis deviation waa found in k Indiana, one of whoa had associated 

laohaeaic heart disease with left bundle branch block. Five of the Indian 

patients, with an average Hb level of 7.4 g. per 100 al* had low voltage, 

a finding consistent with that ef Turner (1932).An Indian feaale of 9 years, 

/with ... 
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«itlt a Kb level of 2.1 g. per 3)00 «1,, and an early diastolic and 

a abort ayatolie auraur together with eerdlonegaly, bad eleotro-

eardiographic changes consistent adth tboss of antorlor ayoeardlal 

infarotion (oaaa i). 

Tbaso findings ara consistent with tboss of Wintrobe (1946) 

who, like Elliott (1930 , otated that tbs nest eoaaon change is a 

daprsssion of tbs S-f (ST) Junction and flat or inwsrted T wavss, but 

without any oorrssponding change in tbs i$& soaplsx. Hunter (1946) 

studied 25 oasss of anasnia eleetreeardiographleally and found flat 

f waves in ons or ners lsadsi and hs quotas 2 fswalss in tbs fiftb 

dsoada with lib levels of 40# and 5QJ* snob with grossly abnoraal 

elsetroeardiograas. Tbssa changes were still prasant after ons year 

dsspits therapy for tbs anasnia, and it was tbsrsfors thought that 

tbsrs was probably associated laohasaic baart dissass. 

Tbs alaotrooardiograpbic ebangaa have thus been found to be 

non-specific and reseable tboss known to occur with cardiac anoxia 

(Bluugart at al«, 1948) and often tboss due to digitalis (fintrobe, 

1946). 

Aehlerhr&ria 

Ristaaina fast aohlorhydria is said to be iwry cannon in 

ebronie iron deficiency anaeaia. Xiondhola (1939) found an incidence 

of 50^ in a large sariss of oasea of anaeaiaa with a low colour index* 

Nine of the 39 Indian patleata (2j£) on ebon this teat ems done, bad 

/no ••• 
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no free acid after ssjdmal stimulation with hiataaine (0*04 ag. per 

Kg. body weight)} 7 of these were females ana 2 vera males. Of tha 

latter, ofta (eaaa 36) had a paptic uloer, while the other (oaaa 39) 

had a poet gastrectomy syndrome with probable malabsorption. Aaongat 

the femalea, one had cirrhosia of the Hirer* erne had a duodenal uloer 

with a mild hookworm infestation; in 2 of the eaaes there was a mild 

hookworm infestation with no evidence of blood loss, while 3 wore 

labelled as "idiopathic" iron deficiency anaeala aa no cause could 

be found. 

This indicates Chat only in 44*4̂ > of the oases of achlorhydrla 

could a definite cause be found for the anaeala, which leaves 55*6^ of 

oasea of aohlorhydria with anaeala in whoa no definite diagnosis could 

be aade. In 10* of the latter oasea a aild hookworm infestation was 

present, but this was thought not to be of sufficient import aa a 

specific cause for the anaemia. 

The average age of patients with achlorhydria without any 

specific cause for the anaemia was 35»o years. As far aa the associated 

symptomatology ia concerned only two of thee complained of dyepepsia 

(oasea 8 and 39)* two (22$ had dysphagia (oasea 8 and 5) while 

koilonyehia was present in all but 3 of the 9 patients. Bethell et al. 

(1934) observed dysphagia in § out of 33 patients of iron deficiency 

anaemia with aohlorhydria. In 2 of my patlenta (cases 4 and 34) 

vitamin C was abaent from the blood and therefore provided a probable 

/additional ... 
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additional factor which aight interfere with the abaorption of dietary 

ilVfif 

I did not find too large feaale preponderance aaongat ay eaaoa 

of aehlerhydria with iron defieieney anaonia reported by Bethell at al. 

(1934) in thair eeriea of 53 oaaaa of acnloxnydria. 

Hara again it ahould be notod that none of tha Jkfriean eaaoa 

had hlatanlne-faat aehlojtaydrla, Irreapeetiwe of tho oauaa of tha anaonia. 

Barioa atadioa in tha fox* of a naal and a follow-throigh 

enninatien were doom in order to exclude oonditiona aaeh aa a hiatua 

hernia, poptie ulceration, nalabaorption ayndrena and any ethar gaatro-

inteetlnai loaien that nay giwe rlaa to blood loan and nance iron 

defieieney anaonia* 

Aaongat tha Indian feaelea, there worn 3 oaaaa with probable 

daodonal uleera (eaaoa 14, 28 and JO) anile eaae 1$ had ohangea anion 

were poaaihly due to duodenal ulceration. Two patient a (eaaoa M> and 

17) dononatrated pyloroapean, choleoyatitia hawing been excluded by 

the finding of a nornal eholeeyatogrea, while in one berlun enena 

exaninatlon oma nornal (eaae 17) • A floootlation pattern enggaatiwe 

of nalabaorption w*a obaerwed in one patient (eaae U ) . 

Of the Indian aalea, daodenal uloara wore dononatrated in 3 

patiente (eaaoa 35* 36 and 45)} the firat two of whoa wore 11 and 14 

yeara old reepectivoly. One patient who had had a gaatreotony done 
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sose tine previously showed aoae flooculetion after 24 boors (case 

59), while another showed aoae daisy In ths emptying of ths stoaaeh 

out no other sssoeLsted pathology see denonatrated (esse 38)• 

One African female (osse 47) demonstrated rapid esptying 

of the stoaaeh, evldenoe of gastrointestinal hurry* which is asid to 

be ooBsistent with svitasinosla. 

African salees In ft 17-yaar-old patient with aaoehie 

dysentery and hilharsiasls, the herlua seal examination showed a 

slight deformity of the duodenal cap anion was suggestive of an ulesr 

near the left fornix, fhere was* faowawsr, no oeeult blood detected 

in his stool (ease 51)* A seeond patient (ease 50) ahowsd nothing 

definite although oesophageal varices were not excluded. Another 

(ease 53) bad ehronie Intestinal blood loss and his barius seal 

ahowsd a filling defect in the ©antral area of the stoaaeh. 

Itefortunately, he oould not be fully investigated aa he was unco

operative. 

The inoidenee of peptic uleeration aa deaonst rated on bariua 

studies was \&> (7 probable eases) asongst the Indians while only one 

case (f#) was found amort* the Africans and even this was doubtful. In 

this hospital peptic uleeration is such less eoswon among Africans. 

mJtSSBBL£LSSBS3SSS3sSLmmBBt 

The vitamin A absorption test of Patterson and Wiggins (1954) 

was dene as a screening test to detect aalabsorptlon en all oases except 

/two ... 
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two Indian feaalaa (eaaaa 1 and 20) and one African sale (ease 53). 

Absorption was regarded aa being poor if at the and of fear hours of 

fasting the vitaain A content of tha blood failed to incrcaac by at 

least 500 unita as eoapared with tha control apooiaen. fh© absorption 

cms poor in 17 patlenta in 2 of anon thia was confirmed by a fat balanoa 

study (eases 45 and 47) anile the latter teat was suggestive of nal-

absorption in 5 further patlenta (oasea 14, 19 and 54)» one of whoa, 

however, had a neraal urinary radioactive vitaain B12 excretion test. 

Pat balance studies ware done, wherever poaaiblc, when aal-

absorption was suspected* Sloven patlenta were studied in thia way 

including 9 of the 17 on whoa the vitamin A abeorption teat was poor. 

The aethod used waa that deeerleed by King and Weottcn (1956), 5 

apeoinens of 24-hour otoola having been collected on 5 consecutive 

days* fae findings were suggestive of aalabaorption in 5 of these 

oasea (Koa. 14, 19 and 54) in all of whoa the vitaain A absorption 

teat was poor. In 2 further oasea (cases 45 and 47)« the fat analysia 

confined the aalabaorption which was euggeeted by the vitaain A 

absorption teat (see table 2.7)* 

Proa thia anajyaia it can be said that ease 45, an African 

feaale, probably had subclinical ateatorrhoea giving rise to iron 

deficiency anaeala. She also had an associated cheat infection but 

her iron picture and response to therapeutic iron were not those of 

the anaeala of infection. Case 47 also showed aalabaorption, but 

/here ... 
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CASKS ®rm K » S ABsawFTim m FAT RAUOIGSS STO&O® 

MALABSORPTION 

7 MGUD KALABSOŜ riQN 

C«»o Ho. 

45 

47 

14 

15 
54 

Jhwrago fl it 
«srawtioV4agr 
w » 5 4^» 

la dm* 

H.3 

13.3 

6.0 

5.0 
6.6 

Associated DIMNUM/ 
pfolMfclo MUM of 
Iron dofloloney 

probtKLo fwljMWiy 
tuboreulosi* 

pollagrm, hooknoro 
infooUtton 

(intestinal tarry on 
Mrlua assl 
•XUiiAAtlOn) 

? duodoud vloor, 
hoakwor* infsststion, 
•slnutrltion 
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hara it eould m i l have baan aeeondaxy to pallagra fron which aba was 

also suffering) bariua no«l axaainatlon daaonatratad lataatinal hurry, 

said to ba oonaiatent with avitaaiiioaic. 

fbia forthar teat for detecting aalabeorptian was dona on 

only 5 patlanta (caaaa 18, 19* JO., 39 and 50)* the toat ana dona by 

tha aathod eetabllahed by Schilling (1953) • using 5 al« of urine in 

a well-cryetal type acintillation oountar. laceration balow J$ was 

regarded aa daflnita avidanoa of aalabaorption up to SQS& aa doubtful 

and above 10^ aa noraal exeretion, allowing for a aaajaua arror of &£. 

Tha quantities excreted in tha urine by thaaa patlanta vara 15*9/£* 

24*1^, 22*e$», 9#ljl «nd 14.3S3 reepectirely* faue noraal absorption ems 

found in a patiant (oaaa 19) «no had a poor vitanin A abaorption taat 

and whoae fat analyala ana auggeatire of s&ld aalabaorption. An Indian 

aala who had a peat gaatraetoay ayndrona excreted 9 « $ f and although thia 

ia within experlaental arror it eould well ba oonpatibla alth a aild 

lapairaant of abaorption* 

Saroa vitaain 812 levele vara eatiantad on tone of tha caaaa 

by tha aathod of Hutnar at al. (19M) (aaa tabla 2*8 for tha results). 
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fabla 2.8. 

YrrAMW Bi2 vsma 

Ko« of Moan Banga 
Oaaaa 

Indian faaalaa 14 313*2 127 - 1*4© 
Indian aalaa $ 491.2 254 - 767 
Afrioan faaalaa 4 3*0.5 228 - U 5 

Sxpariaaoa in tha aana laboratoriaa ahewa that healthy adulta 

generally haw aeran levela higher than 200 mi* per •!•» valuaa beteeen 

300 wig. and 200 ppg. par al. being of doubtful eignlfieanea {Adam at 

al*• 1962). la no eaaa in thla aariea ana tfaa level balov 300 mig* par 

al, and only 2 aero balov 200 wig. per al. (oaaaa 2 and 9). In rata it 

haa boon found that Iran dafieianoj reaulta in deereeaed vitaaln B12 

abaorption and plaaaa levela (Tab at al., lfel). fhia, hoaever, doaa 

not apply to ay patianta aaongat whoa only 2 Indian faaalaa had aoaewfeat 

low levela. It can therefore ba aaauned that tha epithelial ehangaa and 

othar elinieal faaturaa praaant in ay patianta ara not duo to aaaooiatad 

vitanin B12 deficiency. 

Othar relevant inveatigatiena aeon aa barlua anee*. azaaination 

and blood urea were dona «haratrar indicated! raaulta of thaaa may ba 

found in tha individual eaaa historlas. the Mantoux akin teat ama dona 

on 32 of tha Indian and 9 of tha African patianta* and ana found to ba 

/positive ... 
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poaitive in 3k*l$ ana 77.7$ reepeoti vely, indicating a fairly high 

exposure rata especially aaenget the African*. 

Ol3CUgSISW 

Beeidea the finding of hypoohroaio anaeaia* other criteria 

ware uaed in the diagnosia of iron deficiency in the present aeries -

reduced aerua iron level, in the Diced and elevated iron binding 

protein of the eerua, giving a lew percentage aatnraticn* Aa hypo-

chroaie and iron deficiency anaeaia are not neceasarily aynonyaotts 

tcraa. a further tool waa uaed in order to confira the diagnosia* 

Thia involved the exaainatlon of the hone aarrow for iron stores, a 

useful index in differentiating true iron deficiency froa the picture 

found, for exaaple, in the anaeaia of infection* The distinguishing 

feature between these two eonditlona, which aay both present with the 

picture of hypochroaie anaeaia (Stevena et al., 1$53)• la that the 

iron atorea are noraal or Increased in the anaeaia of infection while 

they arm diainiahed or absent in the other. The final criterion waa 

the response of the anaeaia to aedieinal iron* 

There ia an obvious preponderance of Indian cases in the 

present aeries, naaely 79*$f£ of 54 case*. Thia ia especially eo nhen 

one realises that the overall adniasion rate of Indiana ia one quarter 

/of ... 
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of that of Afrieane. This, once again, ooofiras one's iapnssaion 

of the relatively high incidence of iron deficiency aaong Indiana. 

55* tffFW^ftff 

As expected tiie incidence ia higher in feaales, who forced 

70,A$ of tha total group* Aaongst tha Indiana, where a fair 

proportion reaalned undiagnoaad ("idiopathic* iron daficiancy anaaaia), 

faaalaa constituted 7^«^» while there were only «»IM5$ faaalas in tha 

aaall African group, that ia in a group where no oaaaa of so-called 

"idiopathic" iron deficiency anaasia were found, thara was alaoat an 

equal sex distribution* 

Tha diagnosis of iron deficiency anaaaia is not an and in 

ltsalf hut recalres a search for tha underlying eausa sines this anaaaia 

only ooeurs when tha deaand for iron is greater than its supply to the 

body* This disturbance in deaend and supply nay be a result of chronic 

blood loss, sons disorder of the gastrointestinal tract, faulty 

utilisation of iron or possibly defective diet. Any one or several 

of these factors nay be involved in the production of the iron deficiency. 

Iron deficiency anaaaia eoaacnly occurs when titers has been 

slow bleeding over s long period of tine. The seat common causes in 

eonen of the child bearing age are said to be multiple pregnancies and 

bleeding fro* the genital tract, in the fora of acnorrhagia or 

/Metrorrhagia ••• 
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aetrorrhagia, and this can frequently be undareatiaated as * cause. 

Purity say haw been • contributing factor in the production 

of anaaaia in ay eases* fhe rola of parity in the local hospital 

population will ba discussed in further dstail later* 

A full gynaecological investigation, including diagnoatic 

curattagat waa dona in all eaaaa where thara ama an indication. This 

prooodura proved fruitful in ona poat-aenopauaal patient in whoa 

andoaatrial polypi ware found (eaaa 9). Ona of tha patients *ith 

Menorrhagia had a proliferative andoaatrlua and thia 34-year-old 

faaalo who had had 4 pregnancies, would otharwiaa have probably baan 

referred to aa a eaaa of "idiopathic* iron deficiency anaaaia (eaaa 

10) • The 14-year-old girl had no diagnoatic curettage done in view 

of her age, and ao eene local pathology waa net exoludod; nevertheless, 

Judging fron her reaponae one ia tenpted to conclude that the aanerrhagia 

waa aeeondary to the anaaaia aince it later appeared to have corrected 

iteelf (oaae 11). The incidence of gynaecological abnernalitiaa ia not 

aa high aa that of Sray at al. (1936) in their gynaecological study of 

40 eaaaa of "idiopathic" iron deficiency anaeaia. 

On the ether hand, in aales and alee probably in post-faenopausal 

woaen, iron deficiency ia aoat frequently due to bleeding fron the gastro

intestinal tract. Aaongat tha leaiona found to be probably responslbls 

were peptic ulceration, cirrhosis of the liver with chronic bleeding 

fron oesophageal varices and ulcerative colitis* Hookworm ova ware 

found in acne oases. 



-38-

Feptle ulceration was demonstrated in 7 patienta and was 

doubtful in ana. The latter (oasa 19) was a 14-yaar-old Indian girl 

she sought —ileal advice fnoely because she waa observed to be pale 

at school. Bsriua seal examination showed sons distortion of the 

duodenal cap out no tenderness was elicited; at no stage was occult 

blood detected in her stools nor had she reached the seaarohs. It 

one includes this oasa* tha incidence of peptic ulceration waa 16.7^» 

while 87.3$ of these were aaong Indiana, There waa only one African 

•ale (ease 51)* He was 17-years old and bariua aeal exaaination 

suggested duodenal ulceration] he also had aneebio dysentery and a 

urinary tract infection with bilharslasis. fee of the Indian males 

with peptie ulceration were U and 14 years o M respectively and 

neither of then had abdoninal pain related to seals. Peptic ulceration 

should be Included in the search for a eauee of iron deficiency anaeaia 

in childhood, particularly in view of the high incidence reported by 

Glrdaay (1953)* 

There were 5 casea of cirrhoals of the liver based on clinical 

and bioeheaioal findings. Three of these patients were Indian females, 

one an African feaale and the last aa African aale. One Indian feaale 

had associated signs of malnutrition and slid heokwera infestation 

(case 31), while the African feaale had an associated bilharsiasis 

(case 4e). 

An Indian feaale (case 27) was admitted with dysentery which 

was thought to be due to ulcerative oolitic, a recognised cause of 

/iron ••• 
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iren deficiency resulting presumably from the less of blood from too 

ulcerated » M t . 

There nor* 2 oases of severe gastrointestinal hasserrhags, 

one an Indian and the other an African sale, in neither of whoa was 

the diagnosis established. The forser bad a fatal sslaena while in 

hospital and the latter, besides having had an abnoraal liver function 

test, appsared to have had a filling defeet in the stosmoh which eould 

not be eonfiraed as the patient refused to have any further investi

gations* 

Diaorders of the gastrointestinal tract i.e. disorders in which 

absorption and nutrition say be iapaired. 

Malabsorption! There sere 2 patients (oases k5 and 47) * both African 

fssales, whose fat balance studies showed an average fat excretion of 

11.3 and 13*3 g. per day reepectively. The forser probably had 

pulsonary tuberculosis while the latter had a slid hoeJewora infestation 

associated with signs of pellagra. Both of then were pest-senopauaal 

and had k and 5 children reepectively. It is Known that steatorrheas 

can give riae to iron deficiency anaesia due to a failure in absorption 

but this say not be a sole factor (Badcnoeh et al., 1954) • OB this 

basis did these eases (especially the forser) have sub-clinioal 

atestorrhoea giving riae to iron deficiency, or wae the malabsorption 

secondary to the associated disease (particularly in Cass 47)? 

Similarly, the snail degreea of salabsorption aa suggested 

by baritts seal examination and fat balanoa testa in some of the other 
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casea waa probably due to an associated disease, such as peptic 

ulceration or some Infection. 

Oastrootowyi A 28-yaar-old Indian nala (ease 39) who had a gaatreotosy 

for a benign peptic ulcer k years previously, gave a five aonth history 

of vague abdominal pain and diarrhoea* Besides the finding of iron 

deficiency anaeaia, he had hietaaine-faat achlorhydrla, sons fleeeulation 

on a 2M*our flla after adaini at ration of bariua and the urinary radio

active vitanin B12 excretion test suggested soae lapalment of 

absorption. At no stage was there any occult blood in his stool. 

It ems therefor* concluded that he neat probably had iron deficiency 

anaeaia with aaljritoorption as an laportant factor* Whether this ems 

contributed to by the achlorhydria or by the gastredtosy cannot be 

resolved as both theae conditions have been shown to be related to 

iron deficiency anaeaia (Meulengraeht, 1914)* there la no doubt that 

iron deficiency anaeaia can occur after partial gastrectoay (fltts, 

1956; Bobbs, l$6l)i however, its incidence and the theories regarding 

the aeohaniaa of production vary* Bobbs (1961) found half his sales 

and all his feaalas to be anaeaic after partial gastrectoay and all 

his patients responded to iron therapy* Ha concluded that two thirds 

of his cases of anaeaia care due to poor absorption while one third 

were due to blood loss, poor intake and such factors* Pirsio-Biroli 

et al* (1958), uaing radioactive techniques, also showed that after 

gastrectoay patlenta tend to absorb food iron poorly* 

The eaae described above ia consistent with the postulate 

/of **• 
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of aalabaorptlon of iron ss • awehsnisa for tha production ot the 

anaemia. This Is probably chiefly due to the rapid saptyiag of the 

gastrio contents sad asy be contributed to by the hlctaalne-faat 

aohlorbydrla. 

Aonlarhydriai Ths association betmn gastric atrophy and iron 

deficiency anaeaia baa long bssa recognised bat which esas first 

is still being debated* Supporting ths ons school of thought, Loss 

and Rosenthal (1958) conclude that gaatrie Issions proosda ths enasala 

and ars in soas say oonosrasd in ths etiology of ths iron deficiency. 

Their work, however, throws no light on ths asehsnisa by which ths 

gastrio aneoaa or sserations Influence ths absorption of iron. On 

ths othsr hand, ths view that ths gastrio auooael ehsngsa ars ths 

result of iron dsfieleney snaonia is hold by Davidson at el. (1955). 

As far as aehlorhydrla is ooaosrnsd both thess groups of workers found 

a ainiUr ineidanos (53$ and kM respectively), fltts (1956) statoa 

that aharaas it was fevasrly believed that achlorhydxia givss rise to 

iron deficiency, It is now believed that Iron deficiency oansss atrophia 

gastritis sad aehlorhydrla; and hsnes where it was previously oonaidsrsd 

to bs SB oassntial feature of thia type of anasaia (Wltte, 1930) it is 

now aors or lass agrasd that while anhlorhydrla la ooaaonly associated 

with it, it is by no aaaaa a fundaasntal factor. The rols of aehlor

hydrla in absorption is also a controversial point aa thara have bssn 

conflicting raports in ths literature. Although ths hydrochloric acid 

of ths gaatrie ssoration favours the solution of iron in the food and 
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its conversion into the ferrous state, it is not indispensable for this 

purpose, end there is no evidence that anaeidity causes anaemia (Witts, 

1956). 

Although the acidity of the gastric juice say play some part in 

iron absorption (Barer et al., 1937; ©raniek, 1954). Moore (1955) was 

unable to increase the absorption of food iron In patients with hypo-

ohlorhydria or achlorhydria by adding hydrochloric acid. However, as 

flntrobe (lSK>l) states, "when the requirement for iron becomes relatively 

high the presence of free hydroehlorio acid say be Important in making 

additional dietary iron available for absorption", but to what extent 

this Is a factor in ey eases is not known* 

There are some disease processes with which iron deficiency 

anaemia nay be associated. Amongst these is the presence of an infection 

in which the utilisation of iron is impaired, and the iron deficiency say 

partly be due to this factor. Two Africans (cases 45 snd 54) had 

infection of the chest and amoebic liver abscess respectively, but in 

both the haematologieal picture and the response to iron therapy were 

consistent with iron deficiency anaemia rather than the anaemia of 

infection. In addition fat balance studies demonstrated malabsorption 

in the former. An African female (case 48) had chronic rheumatic heart 

disease which is an accepted associated condition. 

Besides the patients who showed various signs of malnutrition, 

there were 2 females, an l8-ye»r-old Indian and a 62-year-old post

menopausal African who demonstrated signs of pellagra (cases 1 and 47). 

The former who is alleged to have been en an adequate diet had amenorrhoea 

/and ... 
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and no eaus« for the Iron deficiency waa established, for aba nalthar 

had evidence of having lost blood nor was there anything to aug&sat 

aalabsorption. Pellagra is said to be assoeiatad with iron deficiency 

anaemia aainly due to the gastrointestinal harry with resulting aal-

abaorption. 11M African faaale had heokwora Infestation beaidea the 

radiological evidence of gastrointeatlnal harry and a poor fat absorption 

teat, Her diet oonaisted aainly of aaise and lta prodacta while neat 

was rarely ooasueed. 

A slid urin«ry infeotion was preaent in 2 of the Indian 

feasles (oaaea 2D and 32), but la neither was this thought to be 

responsible for the iron deficiency. There was also aild hookaora 

infestation in both. 

There ears 2 patients aith urinary bllharsiaaia (oaaea 46 

and 51) • One also had cdrrhoaia of the liver while the other had 

aaoebio dysentery and probable duodenal ulceration both ot which nay 

oaaae iron deficiency. 

The incidence of iron deficiency anaeaia in rheuaatoid 

arthritis haa been reviewed by HoCraa (1*58). Saaad on bone aarrow 

cxaalnation and raaponae to therapy, he found iron deficiency anaeaia, 

in 33.3$ of hie oaaea. In ay aeries there was one patient who had aild 

hookworm iafaatation but associated with this was ankylosing spondylitis 

(caae 38). There waa no other cause for the iron deficiency, which is 

aaauaed to bo related to his spinal disease, the aild hookwora infes

tation being unlikely alone to have caused anaeaia. 
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An Indian female who presented with mental symptoms wis 

found to have iron deficiency anaemia for miiich no eauae could be 

found except ayxoedema (cmam 25). Iron deficiency anaemia has been 

described aa occurring with ayxoedema, Larsson (1957) finding 2 eases 

of true iron deficiency anaemia out of a total of 48 cases. As in ay 

ease he found no aohlorhydria in M s patients. The mechanism of 

production of the anaeaia in this case, however, was not determined. 

It has been suggested (Piraio-Diroli et al., 1958) that it say be due 

to impaired absorption at the mucosal level, but thia has not yet been 

adequately proven* On the other hand, it is unlikely to be related to 

interference with the synthesis of transferrin (Laraeon, 1957) aa my 

patient had a vmry high transferrin level* 

wmmm immmm mo IHCK vmGimci 

fhia association aerits special discussion because of the 

tendency of incorrectly labelling a large number of cases as "hookworm 

anaemia"• The aetiology of hookworm anaeaia is well discussed by 

Khoada et al* (1934) who state that this anaemia ia due largely to 

iron deficiency, and thia has been confirmed by other workers in the 

field. Xt seems aa though the worms contribute to the formation of 

the anaemia exclusively by the meehanisa of blood sucking and not 

through their toxins as was previously believed* This anaemia responds 

well to oral iron therapy only, without the prior removal of the worms 

(Crux et al*, 1948j Fey and Standi, 1958). <?ith Isotonic methods Boehe 

et al. (1957,1957(a),1959) found that a considerable amount of blood 

may be lost into the gaatro-dntestinal tract by patients infected with 

/hookworm ... 
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hookworn. Although mucn of this is reabsorbed the net loss is, lacraever, 

"capable of putting the body out of iron balance in tropical countries" 

(Foy and Kondi, 1958). Soehe and his colleagues found a rough corre

lation between the number of ova in the stools and the amount of blood 

lost - on the average patients lost 2*74 «!• per 1,000 ova per gram of 

stool per day. Judging from the literature, there appears to be no 

doubt that in eases of hookworm infestation blood loss caused by the 

worn is only one of the factors involved in the production of the iron 

deficiency anaeaia in a large number of cases* Several workers (Napier 

et al*, 1941} Orus et el,, 1948) have shown that poor nutrition ia a 

potentiating factor, while other contributory factors such as repeated 

pregnancies, and poor absorption and possibly achlorhydria, nay also be 

present* 

The finding of hookwora ova in the stools of an anaemic patient 

doea not necessarily mean that the anaemia ia caused by the hookworm 

infestation} its occurrence should be related to toe infestation rate 

in the community. Nonetheless, it has been shown that the hookwora is 

capable of causing anaemia and the degree of anaeaia correlates with the 

grade of infestation* Out of the §4 cases in this series, 11 (20.4^) 

were found to have hookwora ova in their stools} this figure being made 

up by 1S#«* of the Indians and 23*7^ of the Africana* Regarding the 

finding of 5 * 20 ova in the etool specimens as a moderate infestation, 

it waa found that 2 of the patients (oases 2® and 49) had a heavy 

infestation while a third had a moderate infection (ease §2). Those 

with heavy loads had stools which were strongly positive for occult 

/blood *.. 
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blood; and treatment produced 26 end 265 adult hookworms from them 

respectively. The ease with a moderate load had a weakly positive 

teat for oocult Mood and W adult hookworms were recovered after 

treataent, The rest of the patients had only wild loads, 3 with a 

weakly positiya test for occult blood while 5 passed no oocult blood, 

All the hookworas recovered belonged to the Reenter aaerioanus species, 

and usually occurred with an equal sex distribution. 

There have been conflicting views about the symptomatology 

of hookworm anaemia as distinct froa iron deficiency anaeaia froa 

other causae. Some authors (Rhoada et al., 193k) have drawn attention 

to the high incidence of epithelial changes in their eases of hookworsi 

anaeaia, but as «itts (1952) has stated those are due to the iron 

deficiency which is the common factor in this type of anaemia and 

which gives rise to various epithelial changes, irrespective of the 

cause of the anaemia. 

Two of the 11 patient a complained of abdominal pain, 3 had 

glossitis while one had dysphagia; all of these have been stated to 

be common in hookworm anaemia* 

AchlOThydria was reported in 24^ of a series of % eases of 

hookworm anaemia froa i-uerto Rico {Rhoada et al., 193*.) while X found 

an incidence of 33«3$ in my small series of 11 cases. Their average 

age was 28 years, and all had mild hookworm infestation. 

The average Hb level in the two cases with heavy infestation 

»as 3*5 g* p«r 100 ml. while that for the whole group was 4.8 g. per 

100 ml., suggesting that the degree of infestation is related to the 
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severlty of tha anaaaia. fha eoainophll count varied froa Ml * ©30 

ealla (tha lattar fl&tre aaa aaaoeiatad with a heavy infaatation in 

tha African faaala). Thair average reticulocyte oottnt on adaiaaioa 

aaa 2«J$ ami it is interesting to note that aaongat the Africans 

there aaa a fairly aarked retieulooytoaia which, according to Stransky 

et al« (15*1.7), is indicative of active erythropoieeia and, together 

aith eoeinophilla, is a feature of iron deficiency anaaaia due to 

hookaora infaatation. 

four of ay patients had varloua signs of nalnutritlon, while 

a fifth had pellagra, giving an incidence of 45.8^. Thia is not 

surprising since it has been said that the classical picture of 

"hookaora aneeala" say not he produced unleaa there ia also Malnutrition 

(Witta, 1936). The lattar proeahly accounta for soao of the clinical 

featurea which are alleged to he found in hooksora anaaaia. 

Aaongat the Indian faaales with hookwora infaatation, there 

aaa only one with a heavy load, fhe teat for occult hlood in her atoola 

was strongly positive. Ho otter cause for the deficiency waa deterained. 

Her anaaaia appeara to have heen due to the hookworaa heeause aha waa 

21 years old, had oligoaenorrhoea, no pregnaneiea and waa alleged to 

have had an adequate diet. Bar serua vitaain C level was 0.1 sg. per 

100 al. and she had no achlorhydria. The rest had aild loads only. One 

had eirrhoais of the liver with sign* of malnutrition, another was 

aalnourlshed and probahle duodenal ulceration waa deaonatrated on 
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barlua studies, while in 4 of then no other laaion was found. 

The Indian sale with ankylosing spondylitis and slid 

hookwora infestation has already been nentiossd (oass 38). 

Heokwors ©rs were found in too stools of 2 African feaslee. 

One, who had a heavy infestation with occult blood in too stools, ass 

poat~senopausal, nulliparous, and had a diat consisting alaost entirely 

of seise products, was probably an exsaple of heotaeors a&aea&a (ease 

49)* Ills othar, who had a slid worn load, was s psllagrin with sal* 

absorption (oass 47)* 

A sodsrats load of hookwora ova, with a weekly positive oooult 

blood tost, was foand in s t-yoar-oM aaseade African sale with sml-

nutritien and cedes*, onos again illuatrating this oosfelnstion (ease 52). 

•y findings thus oonfira those of other workers, ihsn prossnt, 

hookwora infoatation is net necessarily Hi* aols eanae of iron deficiency 

enseals, sera often this is due to s nultiplioity of factors, Hookwora 

own ssy even be Just en ineidental finding. It the anaesis ia due to 

hookwors it appears to products the regular iron deficiency anaesis with 

it a characteristic clinical features differing in no way except perhaps 

for eosinephills. 

DIET 

After excluding blood loss and faulty abaorptlon or utilisation 

of iron as the eattse for iron deficiency anaesie, there retains the 

possibility ef s defective diet as a contributory if not an aetiological 
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factor. All my patients belonged to the lower socio-economic group. 

The dietary histories obtained appeared to be unreliable In certain 

cases, especially when an attempt is sade to correlate then with 

family inoose. However, this will have to suffice until sueh tise 

as en organised field survey can be done. 

The sost striking point emerging from the brief dietary 

histories available is the lack of seat} about half of the patients 

either soldo* or never ate any seat. About a quarter of the patients 

seldom or ntitvr oonsuaed vegetables, the proportion in Africans being 

higher <3<#). 

Since both iron and protein are iaportant factors in the 

production of the lib aoleeule their presence or absence fros the diet 

is presumably of sose significance. It has been suggested (Powell, 

1958) that deficiency of protein in the diet may be a factor in the 

production of the abnormal protein patterns and hypoalbusinaeaia 

observed in norsal Africans of the lower sooio-eoonomic group. The 

patients In ay series also had abnormal protein patterns, but the 

complicating feature here is that anaemia in itself commonly causes 

a reduction in the plasma proteins and albumin fraction (Heath et el., 

1936), the total proteins being reported to return to sere normal values 

after the treatment of the anaemia (Adams, 1958). Unfortunately the 

serum protein estimations sere not repeated after treatment in tgr 

cases. The question to pose here is whether or not this disturbance 
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i» the protein pattern, to seas degree at least, oocura noraally 

in the Indian of the lower sodo-eeoaoalc group, in the sane way 

aa it does in the African. Does this protein deficiency, as la 

apparent froa ay dietary histories, contribute to the production 

of the anaenia? Cartwright (ijitf) had suggested that a diet deficient 

in protein or in a specific aaino acid night result in anaenia. Hahn 

and Whipple (1939) have shewn that in dogs, nade anaeadc hy repeated 

bleedings, a sufficient degree of linitatlon of protein intake 

(despite m saossa of iron intake), can Unit the production of Hb. 

Bethell et si. (1959) have suggested that a oosMned type of anaenia 

in pregnancy is presuaably dependant on the need of protein and iron. 

Hence the probable iaportanee of an adequate protein intake, particularly 

in individuals with low iron reserve a. 

That iron is s constituent of the Hb neleoule and Out a 

deficiency of iron in the body gives rise to anaenia are both well 

established facts* It is said to be rare to find eases with diets 

lacking la Iron-containing foods as the sole cause of the iron deficiency 

(Beutler et el,, 1963) but Chrey at al. (193*) found that 71.*$ of their 

35 patienta took a diet deficient in iron~eontainlng foods. As the 

aajor source of iron is vegetables and seeing that 76$ of «y caeca had 

a good or adequate -vegetable intake, it is surprising, especially 

anongst the Indians, to have such a high incidence of iron deficiency, 

•hen one looks at the preblea superficially. There are, however, other 

factors which aay interfere with the iron content or the absorption of 

iron. There nay, for instance, be present certain food idiosyncrasies 

/interfering ... 
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interferlng with Hie intake of iron! or the soil may he iron deficient 

and therefore vegetables say he low in iron content (Wintrobe, l$6l). 

On the other hand* although iron nay he present in the food it nay not 

bo available for absorption, fhis sight be due to the presence of 

other constituents in the diet which nay interfere with the absorption 

of iron. It has been suggested that phytates, which are present in 

various cereals, nay do so by reacting with the iron as it passes through 

the intestinal tract, to fom an insoluble iron phytate (flddowson et 

al. , 1942} McDsnes et al.( 1943)* A high phosphorus content has also 

been shown by Hegsted et al* (194$) to interfere with absorption. They 

concluded that the absolute aaount of iron or phosphorus in the diet 

as well as the iron-phosphorus ratio influences the amount of iron 

absorbed* These insoluble ooapounds are particularly prone to fom 

in a aadiua which is not strongly acid (wintrobe, 1961), hence the theory 

of achlorhydria being a possible aetlologieal factor in iron deficiency. 

There la acne evidence that excess ealciun inhibits iron asslnilation 

(Anderson et si*. 1940} Sharpe et al., 1950), but thia is still a 

controversial point as there has been counter evidence to the effect 

that caloiua in nederate anounts can have a favourable effect on iron 

absorption by combining with the phosphate ions (Oubler. 1956) • Unfort

unately, I an in no position to connent, not only on the phytates, 

phosphorus and ealciun, but also on the iron content of the diets oonsused 

by ay patients. I an, therefore, ignorant of the dietary iron intake of 

ay patients and its availability for absorption. 

An interesting fact which emergen fron these investigations 

/ is *.. 
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ia the high proportion of Indian pstlanta with low vitamin C levels* 

It ia not postulated that iron deficiency anaemia was due to scurvy, 

•a it ia generally recognised the>t a low vitamin C level in the 

plasma does not necessarily indicate scurvy. It ia questioned, 

hoawever, whether the reduced vitamin C levels in these eases interferes 

with the absorption of iron, since vitamin C has been stated to enhance 

the absorption of iron from food (Moore et al«, 1932; Moore, 1355J 
I 

Hoore et al«, 19$6). "Phis it presumably does by reducing the ferric 

iron to the ferrous state (fitts, 195*)• However, it has not been 

settled as to whether the amount* present normally in food have a 

significant effect* 

"HKOFATBIC" mm mnctsmx ANAEMIA 

After having been through the whole battery of investigations, 

it was found that there was left a certain proportion of patients in whoa 

no single satisfactory cause for the iron deficiency was found. These 

consisted of 21 Indian females (65.^0 and 5 Indian sales (45.^), 

giving a total of ©0*5$ of the Indian cases* On the other hand there 

were none amongst the Africans* One female who was 3k- years old was a 

possible exception* There waa no evidence of gross blood loss, but k 

Cseaarean sections in fairly rapid succession could have been responsible 

for the iron deficiency* She had normal gaatrio acidity and her diet 

consisted of daily vegetables and meat once a week only* 

There were 21 Indian females (ranging in age from f • 5» years 

with an average age of 51*7 years) in whom no adequate pathological blood 

loss could be established* Their average Hb level was 6*1 g. per 100 ml* 
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The incidence of kollonyehla and dysphagia was 61. 9$ and 23.<$ 

reepeetivelyj dysphagia being twice mm frequent as in the whole 

group of Indian foamloa while the Incidence of Jcoilonychia sua aore 

or laaa too aaaa. 

Looking for the possible aetiologies! factors in these 

cases one observes firstly that the dietary intake was poor in 11 

(52.4$) while 5 cases (23.ft*) had achlorhydria. Table 2.9 shows 

the relevant clinical data on these oases. 

The average serua vltasin C level ess 0*6 eg. par 100 al. 

Three patients had no vitaain C in the soma, only one of then having 

aohlorhydrla as soil. Subclinical scarry as a cause of iron deficiency 

anacaia in aoae eaaea cannot therefore be excluded. 

Decreased intake and poor absorption of iron say have been 

responsible for the deficiency in a fair proportion of these eaaea. 

Five patients had doubtful evidence of blood loss. Of two of these 

patients, neither of whoa had reached the aenarehe, one had a aild 

hooksom infestation while the other had a very doubtful radiological 

picture of duodenal ulceration after barlua seal examination. In the 

latter ease there sere no ayaptoaa related to ulceration nor sma there 

any evidence of blood loss. A 19-year-old fesale with a noraal aonatrual 

history and no pregnancies had a poor diet, aohlorhydrift and aild hook-

worn infestation with no occult blood in the atoola. The resaining 2 

cases with aild hookwora infestations were in the older age group. 
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Ona had a poor diet and achlorbydrla, while both had had aero than 

4 pregnane!««. fhaaa 5 eaaaa illustrate the aultiplialty of factor* 

which aay bo operative and so, with ainisel blood loss, give riao to 

iron deficiency. The low dietary iron intake and the aaaoolatod 

achlorhydria, probably by virtue of ita influence on absorption, aay 

render the quantity of iron absorbed insufficient to sake up the 

deficiency produoed by the loaaea. 

this leaves 16 out of 32 Indian fannies, still a substantial 

nuaber, in ahoa the diagnosis of "idiopathic* iron deficiency anaenla 

baa bean aade. Their average age was 34*6 years while the average 

nuaber of pregnancies was 3*7* 6 of then having had sore than 4 

pregnancies, 

Hth regard to the gynaecological histories of these 16 

patients, the aajorlty had aaenorrhoea or bypoaonorrhooa. One ease 

was poat-aenopausal. two othera had aenorrhagia, but the latter 

ayaptoa diaappeared after iron therapy} in both of these patient a, 

aged 14 and 45 yeara, aenorrhagia was asauaed to be secondary to 

anaenla (oases 11 and 17)* ?he latter patient had had 5 pregnanoiea 

and Buffered froa slid diabetes. 

aaong the other asaociated findings was an 18-year-old patient 

with signs of pellagra but no achlorhydrla or selabeorption. Ons of the 

patients presented with thyrotoxicosis and aaenorrhoea, She was 42-

yeare old and had bad 3 pregnanoiea. One la net aware of any direct 

relationship between iron deficiency anaenla and thyrotoxicosis but 

Heath and Patek (1937) ©note a sisdiar oaae far which no definite 

/explanation ••• 
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explanation was advanced. 

Although anaeaia for which no cause can ho found ia »ald to 

ba wry uneoaaon in sen, 5 Indian aalea (k0>) foil into thie category. 

Table 2,30 gives th« relevant details on thaaa patients. Their average 

ago a«s 15*2 yaara (range 7 - 2 7 y t a n ) , nona baing in the older age 

group. No patient had aehlexhydria and the diet ems poor in only one 

oase. The average vitaain C level was 0*8 eg. per 100 s i . , one patient 

hairing no vitaain 6 to Hie aortas. Three patients (60^) had koilonyehla 

and none dysphagia. One of the patients had Infective hepatitis ehile 

another had bronchial aathaa hut these tee conditions were thought not 

to be related* 

by findings are consistent with those of ffltts (1930) in hia 

discussion of ohlorosls in amies. He analysed 5 oases of anaeaia la 

sales , aged froa 1 8 - 2 8 yaara. Hone had aehlexhydria and no cauae 

for anaeaia ess diseovered. 

These features, both in aalea and females, aeea to f i t into 

the ayndrosee of ehlorosia and idiopathic hypochrosio anaeaia aa 

previously described. Today there ia a tendency to diagnose these 

conditions less frequently. There have been several instances (Gray 

et al«, 1936} Heath and Patch, 1957) where oases previously diagnosed 

aa idiopathic hypochromic anaeaia have been reviewed and ia the aajority 

some gastrointestinal, gynaecological or other evidence of blood loss, 

Including aultiple pregnancies, have been discovered. In only 7 of the 

/60 . . . 



Tablo 2.10. 

CASES OF "HHOPAffHK" ISDN TWlCJMCf ANASMIA AMOR5ST MALKS 

(No ovidoDoa of blood losa) 

C M * Ago Hb Diot £astrlo Vitaxln C Associated Bisoaao 
No. (g/l00«l) acidity (agVlOOal) 

a 
*D 

42 

34 

37 

7 

12 

12 

18 

27 

4*0 

5.2 

3.4 

4.9 

4.8 

Good 

Poor 

Adequate 

AdOfUat* 

Adoquato 

• 

• 

• 

• 

• 

0.5 

0.2 

2.4 

1.0 

811 

InfootiY* hepatitis 

Branchial asthsa 

-

wm 

m 

loan 15.2 4.5 .82 

-f • Present 



-56-

60 oases of idiopathic hypochromic anaenia analysed by Heath and 

Patek (1937) did they fail to discover evidence of pathological 

blood loss, 

So ny eases fall into this category which is now rapidly 

going out of favour? If so, I aa at a loss to explain its high 

incidence. As for its occurrence in aalea, this is aost unusual but 

it has boon suggested that this ana—is is due to the strain of puberty 

(litts, 1930). 

The factor that appears to be cession to both aala and feaala 

patients is the diet, and one wonders if this dees not play a aajor 

role in the production of the enaeaiaf while the aohlorhydria and 

possibly the low vitaaln 0 levels say be potentiating factors. In 

fancies anltiple pregnancies probably add a further strain. 

In the event of even ainiaal bleeding there should already be 

present in the Indian the stiaulua for increased absorption of iron in 

view of their low iron stores aa observed in the iron storage study 

(see chapter 4) j but deapite this they beooee iron deficient* Chi the 

other hand, in the African whose iron eonsuaptlon is said to be high 

and in whoa iron deficiency anacaia is reported to be rare (Walker, 

l*55f ©crritsen et el., 1*54} Walker, 1955* b^onte-^towart, 1957), I 

found no cases without an aetiologioal factor* I can therefore postulate 

that in the African, unlike the Indian, there la alnoat always a 

disosmable cause for iron deficiency anacaia* 
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Chaptar 3 

A W A I M I A I K P B 8 6 H A K C T 

Iron deficiency la generally regarded aa the aoat eoaaon 

cause of anaeaia in pregnancy (strauaa at al., 1933 J Scott at al., 

1949; Vaatura at al., 1551; Getenby at al,, 1955 i Allaire at al., 

1961). Since the level of the eerua iron and the iron-binding 

protein have bean found to be a uaeful index of iron aetabollaa 

(Rath at al., 1950)» •»* likewise the estisatlon of the iron atoraa 

aa judged by bone narrow examination (Soott et al., 1952), it aaa 

hoped that their aeaaureaent in anaealo pregnant woaen would reflect 

the state of iron balance in the different racial groupa. 

The reaults of oontributlons nade in thia field fron different 

plaeea vary considerably (see table 3»l). fhereaa the incidence of the 

anasaia of pregnancy has deeraaaed in sons araaa in recent years 

(Oavidson et al., 1935, 19*2, 1944), it ia atill high in other parte 

of the world. It varies froa a retry low ineidenee in Australia (Morgan, 

19^1) to about Wfi in India if 11 g. per 100 al. ia taken aa the 

critical level (Krishna Senon, 1962). file incidence of anaeaia in 

Hyderabad (Shankar, 1962) is an undareatiaation aa thia study excluded 

all oases who were obviously clinically anaealo. Krishna Menon et al. 

(i960) treated 112 patienta with anaeaia of pregnancy over a 12-aonth 

/period ... 



Tabla 5*1. 

wcumm OF JINAEMIA IN PHBSHAHCT 

(Hb l a s s than 10.0 g . par 100 a l . ) 

BRITAIN 

# with ana—la 

Glasgow 
Soott & Oovaa (19^9) 20 

Bradford 
Banstsad at a l . (1952) 6.5 

Dublin 
Gatanby and Lillia (1955) 23.8 

North Staff ordahir» 
Silas and Barton (19(0) 14.6 

Allalra at al . ( lf6l) 25*5 

Morgan (1961) 0 

IHDIA 

Shankar (1962) 46 and armr 

Manna Mansn at al . (1962) +80 (Hb 11 g. 
par 100»1, 
A lass) 
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perlod and found that about Je$ bad iron deficiency anile 6G@§ bad 

a diaorphio anaaaia with eaeroeytle hypechroaie anaaaia and a norao-

blaatie or a megaloblastic bona narrow. Although tba total nuabar 

of eaaaa aeon ia not given in tba lattar study, tba analysis, however, 

ia interacting, aa tba overall inoidanea of iron dafieianoj In thia 

sarlaa ia probably aaob hlghar than 3©$. Tbie onea again oonfiraa 

tba high inoidanea of iron deficiency in India, 

A pregnancy survey was oarriad oat in Durban in ordar to 

find out boa iaportant anaaaia ia aa a ooaplioation of pregnancy in 

tba diffarant racial groupa and ahat proportion is dua to iron 

dafieianoj. 

MATERIAL 

Tba clinical natarial const .tad of aoaen attending King 

Edward VIII Hospital ante-natal elinie for tba first Una during 

pregnancy, who bad net bad any prior iron therapy. Bue to teebnioal 

reaaona bleed speeinena froa the Indian aoaen ware only available in 

the afternoona. Deaplte tba faet that hypoferraania nay nornally oeour 

in the latter part of the day* low eerua iron levels sere always 

accompanied by low levela of Kb and by the appearance of blood sasara 

which indioatad iron deficiency anaaaia* the eases ware divided into 

3 trineater groupa, a randoa saaple of oaaea having been taken for both 

the racial groupa. There sere 75 patlsnta in each of the ascend snd 

/third ••• 
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third triaeaters and 25 in the Hret , a total of 175 Indiana and the 

SUM nusher of Africans. Because of the difficulty in obtaining patients 

in the first triacatcr I have presumed that no real change takes place 

haeaatologlcally thia early in pregnancy, as was show by Ventura and 

&lopper (1951). As f irst triaeater casea I therefore included non

pregnant patienta within the reproductive age greupa *h© were attending 

the casualty departsent for conditions unlikely to affect then haeaa

tologlcally. If the Hb level was found to be below 20 g. per 100 s i . , 

a eternal puncture was done ehereter poaalble. Kxanination of the bone 

Barrow for haeaosiderin appeara to be an accurate seans of aaseasing 

the status of the iron stores (Hutchison at al«, 1953i Beutlar, 1957) 

and thia proved v«ry uaeful in dlagnoaia. Ho follow up exasin&tiona 

ware done on any of the woaen because of their poor attendance rate 

and the routine prescription of iron and vitamin tableta at the firat 

viait to the ante-natal cl inic. 

fables 4 and 5 (ace Appendix, pages A.<0 and A.65) ahow the 

valuee obtained in individual caeea with relevant details. 

j5JaaLJESJHSHtB 

The average age of Indiana in tola aeries was 24 years in 

the f irst triaeater and 2e years in both the second and third trlsestera, 

ranging froa 15 - I9» 18 - ¥> and 1 8 - 4 1 yeara in each triaoater 

/respectively*.. 
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respeetlveiy. The tvangt number of pregnancies was 1.9 in the f i rs t , 

3 ia the second sad 4 in the third trimester giving en overall average 

parity of 5*1, 

The average age of the African group ems 28 years in the 

f irs t , 25 /ears ia the second and 27 years in the third trimester, 

their ages varying from 17 - 58 in the f irst , 1 6 - 4 1 years in the 

second and 16 - 43 yoars in the third trimester} while the average 

number of pregnane!es was 2*3» 2 and 3 in each of the three trimesters 

respectively and an average parity of 2.7 for the whole group* 

The haesatologieal data on these are given in table 3»2. 

Regarding a he level of ID g. per 300 ml. or less for pregnant 

somen as indicative of snaeaia, i t was found that 18.6^ of the Indians 

ia the second, and 34*6)1 in the third trimester f e l l into this category, 

while only 4$ (3 oases) ef the Africans ia the third trimester were so 

affected* la anaemic patients, peripheral smears were examined and 

wherever possible, bone marrow was aspirated and the smears examined 

for the type of anaemia sad the presence of haemoaiderin. 

Peripheral blood smears were examined on 38 oases of the 40 

anaemic Indians in the second and the third trimesters. Thirty-one 

had various degrees of hypochromic* The average W.C.B.C. was 28.8$ 

as compared with the overall M.C.H.C. of 31.4^. 

Bone marrow aapirations, done en 36 of these patients, 

confirmed the presence of iron deficiency anaemia in the majority. 

In one patient (an African) erythropolesis was scgaloblastie. 



Tabl* 3 .2 . 

HASMAT0&OGJCAL VALffSS IN mmmCT 

DTOlAirS AFRICANS 
aaan rang* Man rang* 

m> (g*) 12.5 30.3 - 15.6 13.0 10.8 - 35.9 
M.C.H.C (#) 32.0 2 8 - 3 6 32.1 30.0 - 35.5 
Sarua iron 72.0 12 - 173 85.8 20.0 - 191 
T.I .B.c . 357.9 1 6 8 - 4 8 3 332.2 2 * 0 - 4 6 3 
% saturation 20.5 3.3 - 50.6 25.5 8.4 - 59.3 

Saoond triaaatar 

Hb (gt) 
M.C.JS.C. y/bf 
S«rua iron 
T.I.B.C. 
$ saturation 

Hb <gU) 30.8 7.5 - 13.4 
M.C.H.C. 31.5 2 7 - 3 6 
Santa iron 46.7 9 - 121 
T.I.B.c. 513.9 318 - 651 
% aaturaticn 9.2 0.7 - 30.6 

10.9 
31.6 
54.6 

511.2 
30.9 

6 - 14.6 
2 4 - 3 6 
2 - 1 7 0 

318 - 733 
2.9 - 30.2 

12.2 
32.5 
87.3 

430.7 
21.0 

30.1 - 14.2 
3 0 - 3 5 
a - 1 7 1 

256-679 
6.61 - 58.56 

12.2 
32.7 
92.4 

464.0 
20.0 

8.2 - 35.2 
*r* ' jf** 

3 1 - 1 7 9 
284-670 
6.4 - 32.6 
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Aaongat tha Indiana, out of tha 32 narrow apaolaana atainad 

for iron, 18 had no haaaoaidarln, 10 oontainad a daemaaad anount 

(grada 0 - I) whila 4 had noraml anounts of iron praaant (grada I - II). 

Tha avnraga M.O.H.C. of tha 28 wonan with daplatad atoraa waa 2?$J 2 

of than had an M.C.R.C. of J3&, Tha avnraga M.C.B.C. aaa 31«5^ i» 

tha k with nomal iron atoraa. Thorafora on* ean any that on tha 

nhola tha M.O.H.C. haa bean a fairly raliabla indax of deflation of 

iron atoraa. 

Of tha 28 pragnant Indian wonan with daoraaaad or abaant 

atoraa tha awaraga aarua iron, T.I.B.C. and paroantaga aataration 

lawnla wnrat 27*3 M6* P«f 100 al.» 500 i*g» p«r 100 nl. and 5«f$ 

raapactivaly. Tha avaraga aarua iron and T.I.B.C. lavnla for tha 

4 indlwidnala with noraal atoraa in tha praaanea of anaania ware, 

36 pg. par 100 al. and 543 l*f • par 100 nl* raapaetivoly, giving a 

paroantaga aaturatlon of 6.6, aaking thaa appaar to ha iron dafieiant. 

It ean ha ooncludad that thare la only a fair oorralatlon bntwean tha 

iron atoraa and tha aarua iron and T.I.B.C. lerala, hat it la not 

abaoluta. 

Of tha 3 African patiaata with anaaala only 2 had hypoohroaia. 

Of tha 2 patlanta on whoa bona narrow aapiratlona wara dona, ona with 

noraoblaatie arythropoiaais had no haaaoaldarln granulaa ahila tha 

othar with aagaloblaatio arythropoiaais had iron on ataining of tha 

narrow (grada II - H I ) . 
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Slsultansously with this study, 159 prsgnant luropsan woasn 

»sr« also inrsatlgatsd, undsr too sans conditions sxospt that no bons 

narrow aspirations woro dons on ths anasnio pationts. Thsrs ssrs 39 

wonsn in ths first trinsstsr, and «K> in saeh of ths othsr two trlnsstsrs. 

It sas unnsosssary hsrs to ineluds non-prsgnant woasn in ths first 

trinsstsr group. All thsss ssrs in ths lowsr sooio-soononie strata 

of ths Durban Suropssn population. (Ths results are sst out in tafels 

6 in ths Appsndlx, pags A.70). Ths ausrags sgs son 2V. 3 f 24-.7» and 

25.2 ysars in saoh of ths 3 trinsstsrs rsspsetivsly whils ths avwraga 

parity was 2.5* 2.1 and 2.4 rsspsetivsly with an owsrall avsrag* of 

2.3. 

Ths awsrags Sb lsfsls in ths 3 trinsstsrs ssrs 13.3 g* • 12.5 g* 

and 11.9 g. psr ICO nl. shils ths M.C.H.C. •arlsd fros 32.7# in ths first 

to 32.3$ in ths ssoond and 32.5^ in ths third trinsstsr. Ths ssrus iron 

Isvsls sors 111.6 i*g. in ths first, 100.3 *tg. in the ssoond and 82.6 M£« 

por 100 nl. in ths third trinsstsr, shils ths T.I.B.C. values ssrs 

3^5.3 Mg.» ¥%«6 ug. and 463*1 ng. psr 300 nl. , giring a saturation 

of 31.6^, 26.f# and 18.f# rsspsotivsly. This indioatss ths trsnd tossrds 

iron dofloisney in thm last trinsstsr. 

Thsrs ssrs 4 oasss of anasula, ons in ths ssoond and thrss in 

ths third trinsstsrs} nons was ssvsrs. Ths hasaatologioal rssults on 

ths k oasss of anasaia wsrs as shown in tahls 3»3» 
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Table 3»3« 

HABHATOtflSICAL VAIflES IN FfDSSfAOT WBOPgAN fOHEJf .IflTH AffAEMIA 

CAM MO. of Kb M.C.H.C. P l u t t T.I.B.C. $ Duration 
Ho, previous (g./lOOal.) JG iron aatur- of 

pregnancies (ng./lOO ml.) atioa pregnancy 
(triaeater) 

U 2 0 9.9 29 19 435 3.9 2nd 
450 7 9.8 29 33 543 6.1 3rd 
473 3 9.2 29.6 39 544 7.2 3rd 
474 1 9.2 32 54 609 8.9 3rd 

The M.C.H.C., (except in one) , the eerua iron, T.I.B.C. and 

percentage saturation in thaaa eaaaa indicate iron deficiency. 

The average parity of 2.8 in this group i s acre or lasa equal 

to tha group aa a ancle} oaoa aora daaoaatrating that there i s no 

oorralatlon between parity and tha occurrence of anaaaia in tha present 

aariaa. 

Thaaa data obtained during pregnancy a i l l ha analysed aftar 

having aatahliahad tha noraal values of He, eerua iron and T.I.B.C. ia 

tha non-pregnant eoaan of the different racial groups. 

^^^^^^^^^^^^^^^^j^^^^je^^^^sa^w^^^^^^^ajaa^^^a^^p 

Except for the European caaea the o thara are healthy non

pregnant aoaen within the reproductive age group. The incidence of 

the 8b level is given in figure 3*1. 
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I N C I D E N C E OF HAEMOGLOBIN LEVELS IN FIRST 
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table 3*4. 

MST1IBBTICH OP BAEMD&ICBBr I^fBLS 

Haeaoglobln Tmtt#n 
lave! % 

(g./lCGsl.) 

12g£ or aore 68 
Below 12g* 32 
Boloir 11.5g^ 20 
Below llg* 12 
Below lQ.5g# 4 

Althongs none of too patlenta was eevarely anaeaie, i t la 

north noting that aaengat the Indians especially thare la already 

prasent a degree of anacaia, and ae It la not aurpriaing that tha 

Incidence of anaaada inereaaea aa pregnancy advsnoee. faking tha 

noraal Hb level of a non-pregnant adult faaale aa 12 - 16 %& 

(ffintrobe, 1961), i t la aaan that 32# fa l l below thia level anongat 

tha Indiana walla In tha Afrioana and tha Europeans i t ia 12# and 

7.71$ reepeetively (ace table 3*4) • TMa la of iaportanoa ainoa Young 

at al* (1946) concluded i t la possible to foraoaat tha Hb aatiaation 

in later pregnancy aa judged fron tha levels In tarty pregnancy. Tha 

average H.C.K.C.a ware 32.0$» 32.1$ and 32.5$ for tha Indian, African 

and European oasea respectively. 

Corresponding with these results, although tha average eerua 

iron and T.I.B.C. levels ara within tha noraal l ia i ta for al l tha racial 

groupa, && of tha Indiana, h&> of tha Afrioana while nana of tha Europeans 

in tha first trices ter, had a paroantaga ssturetien of 10 and loss -

/thus ... 

Afrioan European 

88 92.3 
12 7.7 
12 7.7 
4 5.1 
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thus eaphaslsing tha fairly high incidence of iron deficiency among 

the Indiana already preeent before the drain on their iron atoree due 

to pregnancy occurs. She iron atorage study on post-aortes Material 

(presented in chapter k) correlatea wall with the relatively high 

incidence of iron deficiency aaong then aa shown by the above findings. 

Shis again deaonstratea the apparent lack of eorrelation 

between parity and iron deficiency in the present atudy; since there 

is eridenoe of iron deficiency in a group of nonpregnant Indians whose 

parity i» the lowest out of the 3 racial groups (1.9 oonpared with 2.3 

and 2.5). 

^2^j^^SB^^5^^^^^^^2E2^^^^2^^^^^™£^2^^^^^^£^^^ElE22sB^^^^^^^^^^^^^^™^^^^22^^^^^^^^^^5£^^^^jH^^^^^^^s^^^^^^^52fc^^^^fi^^^^s^e^^^^^2s^^fc 

The aerua iron and T.I.B.C. levels in the African and European 

patienta are within normal liaita (Ventura and Hopper 1951 - non-

pregnancy levels) out in Indians the eeraa iron level appears to be 

a little low anile the T.I.B.C, is within nomel liaita. There is a 

progressive fall la the aerua iron level in the Indian and European 

patienta unlike the ease of the Africans. Regarding the T.I.B.C. there 

la a parallel pregreaaive riee in all the racial groups as pregnancy 

edvaneee, a finding which conferee with that of other authors (aee 

figure 3*2). 

There la at the aoaent no unanlaity regarding the ehangea in 

the aerua iron and the T.I.B.C. levels during pregnancy. While there 

la aore or leas general agrooeent that the T.I.B.O. rleee progressively 

in pregnancy (Laurell, 1947f ?«7 et al., 1949} Bath et al., 1950} 

Aentura ... 



FIG. 3. 2 
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Ventura at al., 1951) opinion diffars as to the change in sarus iron 

levela. Basalts from Britain show a faH at aid-tern (Ventura at al*, 

1951) but Rath at al. (1949, 1950) and Pay at al. (1949) ahowed no 

such ohangea. My rasults support both groups of workers. On tha 

oaa hand amongst tha Indians, la shorn iron deficiency appears to ba 

widespread, thara la a progressive fall in serum iron during pregnancy 

while on the other hand the level in Africans regains sore or less 

constant, fais illustrates the relative absence of iron deficiency 

in the latter group. 

The Hb levels in the 3 racial groups decreased in aid tern, 

as expected (flntrabe, 1961), but here again thia ema most narked in 

the Indian. The V.C.R.O. remained fairly constant throughout, the 

Indians having had a loser basal reading. 

***e »iivfcgfc«»<î  u* m t w w *»» presnanigr &n \fm 3 GSSaac. s * y ns • * * T * M 

Considering patients in the second and third trineaters 

only, it was found that 26.7$ of all the Indians, 0> of the Africans 

and i$ of the Europeans were anaeale at their first visit to the 

ante-natal clinic (see table 3*5)* As expected the incidence increased 

as pregnancy advanced in all three greupa, being highest asong the 

Indians (35$ in the third trisester), presumably due to their poor 

iron stores when pregnancy co—snood. 

In the majority of patienta anaeaia waa only of aoderate 

degree. Regarding a Hb level of 3 g. per 100 al. or less as indicative 

of aevere anaeaia, it waa found that neither the African nor the 

/European ... 



Tabl* 5.5. 

mciimGB OP JWAHIIA 

(Nuabar of o*Mi with Kb of 10 g. par 300 al. 
or 1 M S ) 

Pregnancy Indian Afrioaa 

Second Trineeter 18.6 

Third Triaeater 54.6 4. 

Overall incidence 26.7 2 

Europe 

2 

•a 

6 

4 
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Buropean women foil into this category while 3Jĝ  of too Indians (10 

oasos), did so, aost of then being in las sooond trimester (7 oasos) • 

The incidence of snasaia in the African and European groups is 

extremely low and compares well with studies in Australia (Morgan, 

1961). The high incidence in the Indian group, however, though 

probably not as high as that reported free India, is sore akin to 

that found in populations elsewhere in the world (Oatenby et al., 

1955). 

Other South African studies 

The incidenoe of anaeela has been studied by curious workers 

in different parts of South Africa. Most of the work done has been on 

Africans and unfortunately there is only one set of figures available 

for Indians in pregnancy with which to eenpare sy results. 

In the present study of 150 pregnant African woaen in the second 

and third trlaesters 3 were found to he anaemic. This incidenoe is a 

little above that of 1$ observed by Theron et al. (1961) on pregnant 

African woaen in Pretoria. According to Gerritson and talker (1954), 

who coopered the haeeatologioal findings in the non-pregnant African 

fenale with those of the pregnant feaale, there was no significant 

difference in the baesoglobin, haeaatoorit and serus iron levels in 

the different groups* In fact their Hb concentration, haeaatoorit and 

soma iron level remained constant through-out while the T.I.B.O. level 

/rose ... 
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rose significantly during pregnancy. They attribute this lack of 

change to their high iron intake. My results for African feaalea 

are consistent with the latter finding* 

Bothwell (1962) estimated the lib, the haematocrit, the 

serum iron and T.I.B.C. levels of 105 African women at tera and found that 

the average Mb was 15 g. per WO al., serum iron 97 ng. per 100 ml., 

f.I.B.C. 492 ug. per 100 al., while the percentage saturation was 

21. Only 2$ of these woaen were anaemic* Here again although the 

incidence of anaemia is lower, their average serum iron and f .I.B.C. 

results at this stage of pregnancy are almost the same as in the 

present series (third trimester). 

In Durban in randomised samples Adams (1953) found that 4$ 

of 100 African and 40.6$ of 32 Indian women at term were anaemic. 

ti'hese results tally well with the present series in which the values 

for Africans and Indians in the third trimester were 1$ and about 

39$ respectively. 

As against the above observations in South African studies, 

in Cape Town Lensleowmki (i960), regarding an M.C.B.G. of 30$ as a 

critical lo*er limit of normal, came to the conclusion that 76.25? of 

Europeans, 81.4$ of Coloureds and 93.9$ of Africans at term were iron 

deficient, and advocated the need for prophylactic iron therapy. A 

criticism of this work is that a low M.C.H.C., without an estimation 

of the iron state, is not sufficient for the diagnosis of Iron deficiency 

(Cartwright et al., 1946; Stevens et al., 1953). 
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Thus we too that ay observations confers with the findings 

of soot of the other authors regarding the incidence of ths n t r a U 

of pregnancy in ths South African population groups studied* 

"VWi ~T&TTTiiT^ynKTr Tw*"*Vn STTPfW^WlT 

During pregnancy thsro is freenently such difficulty in 

establishing whether or not anasnia la proaant, duo to certain 

physiological changes which noruslly occur in pregnancy and as a 

result of which the blood 8b level usually falls. This is an apparent 

change secondary to changes In blood volune free about the 26th to the 

35th seek of pregnancy. Both the plasna veins* and the red cell smss 

hove been above* to increase significantly in pregnancy, and as the 

plasna veiune increases at a sore rapid rate than the red cell sees, 

there Is an apparent fall In the Hb level (r&eefcnam et si., 193ki 

McLennan et al., 1946; Ceton et al*, 1951). Although there has been 

a variation la the percentage increase obtained by different workers, 

there la general agreenent on the principle of "hydraenia" in pregnancy, 

which causes the ao-called "physiological anaenla of pregnancy* in which 

the total red cell naea and the circulating Hb are increased so that 

the M.C.H.C. reaains noraal (fhitby and Britten, 1957). These are now 

considered noraal phenooena and *we should retain the concept of a 

physiological anaenla of pregnancy and with it the possibility of a 

tsleologieal explanation of the dilation of the ho, such as the proaotlen 

of the absorption of iron or the dinlnution of the tendency to tbroaboals* 

(Witte, 1962). 

Anong the ether changes in the blood during pregnancy, which 

/further ... 
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further complicate the diagnosis, are those of the protein content. 

the plasma proteins »re reported to fall progressively during pregnancy 

(Paaby, I960). 

Yhia hy&raamia of pregnancy with ita apparent anaemia ahould 

not be eonfuaed with the tame anaemias of pregnancy, the commonest of 

ahich la hypochromic. It ia aora or less generally accepted that a Rb 

level below 20 g. pw 100 al. indioataa true anaemia. 

There is also a narked disturbance in iron netabolism aince 

the demands of the foetus must be met from the maternal iron atores. 

During pregnancy about 273 mg. iron are accounted for by the foetus 

(*iddowson at al., U51) , 75 «g« by the cord and placenta (McCoy ct 

al., 1961) and approximately 170 mg, by maternal bleeding at the time 

of deli-very (Newton et al., 196l), amounting to some 900 mg. lost during 

pregnancy. On the other hand about 830 mg. are conserved because of the 

amenorrhoea which occurs during pregnancy and lactation, so there is a 

net deficit of about 300 mg. In addition there is a further loss estimated 

during 6 months of lactation to be about 180 mg. (Oaridson et al., 1938)• 

According to the latter authors there is a daily loam of just under 2 eg. 

during pregnancy and lactation for six months. There thus appears to be 

a fair drain on maternal stores during pregnancy and the daily need for 

iron for these purposes increases throughout pregnancy, lath et al. 

(1930) calculated that one mg. per day ia required in the first trimester, 

4 ag. par day in the second end 10-12 mg. per day during the latter part 

of the third trimeater. If these needs are successfully met in pregnancy 

no iron deficiency occurs especially if the dietary intake is Adequate. 
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The primary cause of anaemia during pregnancy is a pre

existing iron deficiency (Rath et al., 1950), and this has been 

borne out by ay Indian and African eases. 

the diet has been such stressed by different authors as an 

important factor in the production of the anaeaia of pregnancy. A 

diet deficient in iron has understandably been incriminated (Gray 

et al., 1936j Yowng e* si., 1946) j but the protein intake in addition 

to dietary iron has been shown to be responsible by sons workers 

(Strauss and Castle, 1932} Sethell et al., 1939; Gatenby and Lillie, 

1955). 

One cannot help but suspect that the diet plays an important 

role as the dietary histories obtained froa the anaemic oases were 

found to be poor on the whole. This say account for the high incidence 

of anaeaia in the Indian when compared with the African who is known to 

have a high dietary iron intake (Gerrltsen and ialker, 1954). 

As regards the correlation between parity and anaeaia, this 

appeared to have aade no contribution in the present series. There was 

no relationship between parity and the development or the severity of 

the anaeaia. Among the Indians, t@ patients with an average parity 

of 2.5, had Hb levels of 10 g. jmr 100 al. or less while those with Hb 

/ levels ••• 
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levela of 8 g. par 300 al. and less had an average parity of 2*7 *s 

compared to a parity of 3*3 for the whole group in the aaoond and 

third trimesters. Of the 3 African oaaaa with ana—ia the average 

parity mas 1.5 hut the numbera are toe saall to he concluaive. this 

lack of correlation of parity with the degree of enaaala ia consistent 

with the findings of Bland at al. (1930). 

Aa far as the overall parity ia concerned, it waa highest 

in the Indian (3*1)» loeeat in the European (2*3) nhile the African 

ems in heteaen (2.7). 

This deaonatratoa that the precise aetiology of the anaemia 

of pregnancy ia atill not clear except that there are several faetora 

such aa a pre-existing anaemia, the drain en the asternal iron stores, 

poor intake, and poasibly aultipla pregnancies especially if in rapid 

succession} and blood loss, whether or not related to the pregnancy, 

nay aleo eontrihute* Here one has to hear in aind the poaslhility of 

pelvic oongeation giving rise to occult blood in the atoola aa suggested 

by Dickens et al. (1359). They found an incidence of 32.6$ in 58 

pregnant women. 

Despite all the controversies one probably ought to accept the 

fact that the incidence of iron deficiency varies greatly in different 

oeomunltlea and the frequency with which the iron deficiency anaemia of 

pregnancy occurs, is an Indication of a prm-exlstcnt iron deficiency at 

the onset of pregnancy (Bath et al., 1950) • The latter authors state 

/that ... 
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that this deficiency becomes exaggerated as the patient's total blood 

volume increases and th« foetus strips the setter of iron* Unfortunately 

I ass not able to follow no any of my cases throughout the present 

pregnane^, partly bsosuse of Irregular and Infrequent attendance and 

partly due to the routine administration of vitamins and hsmmatinles 

at the ante-natal clinic. 

My results appear to agree sith the eonelusion drssn by 

Scott and Goran (1949), In that the presence of a relative deficiency 

of iron or ether factors before pregnancy, accounts for the development 

of anaemia in the latter part of pregnancy when the foetal storage of 

iron is greatest, and increasing demands are node on the maternal iron 

stores. Looking at the results far the first trimester one observes 

that these patients are already on the brink of iron deficiency. It 

is therefore not surprising to find that in Durban, particularly aaong 

Indians, anaemia is one of the commonest complications of pregnancy. 
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Chaptar 4 

I R O N S 1 Q 8 A 6 8 S T 0 D Y 

Tha body uaually aalntaina an iron ruaarra which la praaant 

In tha livar, bona narrow, aploan and othar tiaauaa. All thasa diviaiana 

for practical purpoaaa ara ragardad aa a aingle phyaiological unit. The 

iron la aterad Intraoallularly in a protain-ooaplax aa ferritin and 

haaaoaldarin. Thaae ara functionally indiatinguiahafcla froa aaoh 

othar (Shodan at a l . , 1993) tad both am avaUabia for haaaoglobln 

aynthaaia whan tha naad ariaaa (Pinch at al*, 1950). 

Tha iron raaarvaa in nan aa aaaaaaad quantitatively altar 

repeated bleadlaga, (in ana aubjaet) have bean found to be about 600 ag. 

by %na» (1949) and about 1200 - 1300 ag. by Haakina at al . (1952). 

Thia level baa baan ahoan to vary froa individual to individual. 

The iron aterea ara oallad upon in tha avant of any blood 

loaa in order to prevent iron dofleiattoy anaaaia fro* developing (Pinoh 

ot a l . , 1950). It baa baan deaonatratod that aterege iron ia doplotod 

in iron dofioionegr (Bath ot a l , t 1948» ©avideon at a l . , 1952j tfutehlnaon, 

1953} Steveaa at a l . , 1955f Beutler at a l . , 1954). *t tha othar and of 

tha apactrua ia tha eondition of iron exoaaa which can alao ba aaaoaaad 

trom tha anamination of tha atoraa. Thia eoaura in auoh diaaaaaa aa 

haauoehroaatoaia and haaaoaidaroaia, and in "eideroels* in tha African 

/population ••• 
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pepulation. 

Iron stores say ba deterained by aany different nethoda and 

any of tiia storage t issues say ba studied, la the present investigation 

X have selected the chemical analyais of the l i v e r and bona aarrow 

specdsena, including a histological examination of tha l a t t er . 

MJflBBElAI, 

Thie was obtaiaad at necropsy, predoalnantly froa asdloo-lagal 

oaaaa. Bua to tee ebortage of aater la l , eapeoially Indian, hospital 

necropsies bad to ba included, The respective diagnosis and relevant 

c l in ica l and pathological de ta i l s on tha l a t t e r oaaaa mrm a l l available. 

fwo hundred Africans and 58 Indiana sera atudied. Included 

aaonget these were 40 African fasalas and 21 Indian females. The Indian 

subjects ranged in age bataean 18 and 76 years, with an average age of 

about 44- yoaref while tha Africans had a seen age l eve l of about 36 

years ranging froa 1 6 - 0 0 yeara. 

The average body weight of the Indian sale* was 119 pounds as 

coopered to 126 pounds for tha African s a l e s . The Indian feaales weighed 

307 pounds while their counterpart anengst the Afrieana had an average 

weight of about 151 pounde. 

There were a lso In European Bales studied, ranging in age froe 

17 * 65 yeara with a seen of about 45 yeara. 
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MSTBOBB 

Bona •arrow apeciaena vera obtained froa the ateraua and 

examined for iron content hiatologioally, using the technique previously 

aentioned. The apeeinena vara graded according to the amount of iron 

observed ranging froa grade 0 - ¥X, on the following basis:-

0 ... no iron visible under oil iaaersion; X ••• iron Juat visible 

under oil iaaeraion; II ••• aaall sparsely dlatributed partielea in 

reticulum cells usually visible under low power} H I ... nuaarous 

aaall particles throughout the narrow pertiolea; I? •. • larger partielea 

with tendency to elunp throughout the narrow partielea} Y ••• denae 

large partielea throughout the aarrow partielea} VI ••• very large 

depoaita of Iran both intra- and extra-cellular, whioh tend to obaeura 

the cellular detail of the narrow partielea (the elide ia a denae blue 

to the naked aye). Due to the difficulty of accurate definition these 

were expressed as grade 0 - X for absent to decreased anoints, I - II 

and II - III for normal aaounta while the grades from III upwards were 

regarded aa representing increaeed aaounta* 

For the oheaical analysis of the bone narrow the method 

deeerlbed by Sale et al* (1*63) was used. 

Iron conoentratiena in the liver speelaens were eatinated as 

described by Gale et al. (1*63) • Both the total and the haca iron were 

detemined and the tissue iron was derived froa then. These results 

are related to the dry weights of the tissue speelaens and are expressed 

as g. psr 100 g. dry weight of liver. 
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JSSSSSSmm 

The detailed individual results with the relevant date are 

given in table 7* pages A.74 - A.80 in tint appendix. 

A eh—leal analysis was dons on liver spedsans tram 300 

Africans of whoa V) were fssslss. Tabls 4*1 shows ths asan valuss 

of iron concentration in liver speeineaa in ths groups studied* 

Table 4.2 indicates ths proportion of easss in ths diffsrsnt ranges. 

faking ths noraal raaga of tissus iron to ha 0.01$ - 0,09$, 

and regarding 2$ aa ths very siderotic level, the following iron 

concentratlona sera found in the liver. 

Afrioan salsa: Of the UiO subjects, 26. S$ had iron oonoen-

trationa within the noraal range, 24.4* bad soderetely increased iron 

stores while severe aidsrosia was found in 16.3^. The average age for 

tine subjects with severs siderosis was 45.5 Tsars as ooaparsd to s asan 

of J6 years for the whole group of Afrioan aalss. 

Aaongst the African fssslss 4£.3$> bad coneentrations within 

the noraal Halts while % asre aoderately aiderotio and 7.5$ severely 

so. 

On the other band 55.3^ of the Indian salsa sad 66.7# of 

Indian feaales had levela within the noraal range. Hcderate siderosis 

was found in $.J| of Indian aalea while severe aidsrosia was found in 

one of ths Indian feaales (4.8$). The latter patient, aged 39 years, 

had died of acute renal failure, which la knoan to give rise to increased 

/iron .•« 



Taela 4 .1 . 

WRm TAMras OP mm cmcwrmsmt » TUB htrm SPECIMENS 

Group Mo. af Avaraga Avingf awt 
aga aa&gnt «f 

African aalaa 

African faamlaa 

Indian aalaa 

Indian faaalaa 

Suropaan aalaa 

160 

¥> 

57 

21 

16 

36 

34.4 

45.6 

41.4 

44.6 

( « . ) 

1633 

1578 

1434 

1346 

1862 

Tiaaua Iran 
(••/MO g.) 

drjr w%» 

0.907 

0.284 

0.300 

0,169 

0.301 



fftbl* 4*2. 

m®cmTtm OF SBUBCSS *tm OIPFSSSNT IBCW CGHGsrauuneiis 

oone«ntr*tion A w — n t aales feaaleg aal*» f«s*l«s aalsa 

BalowO.Ol^ . 0 . ^ 1 5 ^ 13,3$ 2 3 . ^ 1 2 . ^ 

0.01 - 0,0$K Konal 26.9C W.5# 53.3* **.7$ « . « £ 

0.1 - 0 . 3 $ Mild 31.5$ 30* 26.3# k*¥ 37.3$ 
•Idft iwxa 

0.4 - 0.9$£ Motor*** 24.4* 5* 5.3* - 6.3$ 
sidarosls 

Abovo 1$ S o w * 16.3# 7.5$ - » 4 . ¥ 
•idsroais 

* 1 ©aao of chronic ranal ilaaaaa. 
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iron stores, although as a rule not as high a laurel as this. 

Hepatic iron concentration at different ago levels: Aaongat 

the sales, both African and Indian, there was a tendency for tha iron 

concentrations to liss with ago; aaxlwua eonoantrationa having been 

raaehad batsoan tha apis of 30 - 50 years in tha Africans and 30 - 45 

years in tha Indians. Thare ems a tendency for a second rise In the 

later age groups hut the series waa too saall to draw any fire 

conclusions* This trend, however, appears to he followed by the feaels 

subjects to sons extent in the 25 - 40 year age group. Table 8, page 

A. 81 in the appendix shows the seen hepatic iron concentrations st 

different ages. 

Bens narrow 

The cheaical analysis for iron content was done on 152 

African sales and 37 Indian sales , in when the seen levels were 542.6 

W per g. (Standard deviation 234.3) «&d 36.6 pg> per g. (standard 

deviation 41.3) respectively. The average iron concentration of the 

bone narrow for the European aalea see 129.9 ttg. P«T g. The seen levels 

for the 33 African and 21 Indian fenalee were 146.2 and 87.4 f*g* per 

g. respectively. 

Table 4*3 chows the percentage of subjects for each group 

at the different levela of iron concentration. 

Association between iron concentration in tha bone narrow 

/and . . . 



fabl« 4.3. 

mssanauK OF strajacas mm BUfsiBST IKON ooRcamuxsMS 
IN TO KBtl UAHRD* 

Iiw* Afrloui ADrlcan Indian Indian Buropaan 
concentration finite aalee feaalee aalee feaalee aalee 

(***./g«) 

Leee than 125 28.5 63.2 81.6 76.2 43.8 

125-2® S e m i 18.5 21.1 15.8 23.8 43*8 
range 

225-999 42.5 15.8 5.3 - 12.5 

Abo** 3000 Severe 10.6 - -
atdereeia 
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and tha age (aaa table 9, page A.82 in tha appendix)s Aa with tha 

hepatic iron concentration, there ia also an aaaooiation between theae 

two, particularly in the caae of the Afrieana. 

Histological analyala of the bone narrow irons Table 4*4 

shows tha percentage with different gradlnga of marrow iron. Sixteen 

percent of the African aalaa, ©0$ of Indian aalea, 43*9^ of the European 

aalea, 5<$ of African fanalea and 33«3$ of Indian feaalaa had either 

traeea or no iron depoaition (Qrade 0 - I). Moderately increased store a 

were found in 32.*$ of the African aalaa, Wfc of Indian amies, ©.J** of 

European aalea, 14*"$ of African fanalea and V& of Indian fanalea. 

Severe aideroals equivalent to the levela deaeribed in haeaochronatoaia 

(grade V - VI) ana found In 11.1% of the African aalea and 2.9^ of the 

Afriean fanalea, while neither of the other two racial groupa had any 

hlatologioal evidence of thia, 

Oonpariaon between hiatological eatinatiena and ehenieal iron 

oonoentraticna in the bone narrows Theae reaulta are ahown in table 4.5« 

The figures ware derived froa the analyaia of 246 subjects, including all 

racial groupa. The scan iron concentration levela were correlated with 

the hlatologioal grading for iron. Figure 4*1 shows the fairly good 

overall correlation between theae two uethoda of examination. However, 

when individual reaulta are considered it ia observed that narked dlaagree-

aent any occur between these two methods (see table 7, page A.74 s cases 

no. 29, 23, 32. 234, 228, 224). 



Tabl« V.V-

MI8T0WKICAL AHAMfSIS 0? BONE MARROW 

African African Indian Indian SuunewMn 

and* «a« ftMiM Mitt teiui ISK^ 
0 - I 1#S JO?t &# 33.SE 43.0$ 

I - n A II - XII 40.301 y& * # 47.*$ 5<$ 
(normal nag*) 

Inoraaaad stor*s 5M01 14.7$ V& 15$ 6 . ^ 
(III - • ) 

Saver* aidazoals 11.1^ 2.S$ • 
(Haaaooturoamtoais) 

(V - ? I ) 



?&bl« 4*5* 

muaixmmj? Knssas mm imm cwammtsim LKVSL /«HD 
m msraociotL SSADIKG IH rm mm UAmow 

o - 1 I - I I ix-in ni-rv iv-7 ?-vi 
Mo. of e m t 75 1»6 50 38 19 18 

MMII Iran oonc«ntratic*i 6) 1U 206 321 577 1302 



FIG 4 1 

RELATIONSHIP BETWEEN THE IRON CONCENTRATION 

IN THE BONE MARROW ON CHEMICAL AND 

HISTOLOGICAL EXAMINATION 

Histological grading 
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Comparison between the concentration of iron In the liver and bone 

The African sales are considered here, numbers in the other 

groupa being too aaall to draw any conclusions. Only subjects on whoa 

both organs wore analysed have bean selected* tba %0 subjects with 

hepatic iron oonosmtratione between 0*01 g. ami ©.©9 g* par 100 grama 

(i.e. those within the normal range) had a mean bona aarrow iron concen

tration of 145 t*g« P«r 8*1 *b»ee bataaaa 0,1 and 0*3 g« por 100 g. had 

2«4 tig. oar g* iron, those with the Moderately siderotic liver iron 

concentration bad 426 i*g« per g. iron in the bone aarrow while the 

severely siderotic group had toon concentration of 890 ug. per g. in 

the sarrow specimens* 1 M B Illustrates the fairly good correlation of 

iron concentration aa obtained in the liver and the bone narrow. 

Coopering the percentage of subjects regarded as severely 

siderotic according to the concentration of iron in the liver and bone 

sarrow, one finds that if. 3$ of African aalee, 7*3^ of African females 

and 4*8% of Indian feaalea were severely aidcrotie according to hepatio 

iron concentrationi while only K).6?S of African aalea wexw in this 

category on eheaical analysis of the bone narrow (an arbitrary level 

of a 1000 ug. per g. was taken) • CH* Matolmg&eal examination of the 

bone narrow 11.1$ of African aalea and Z>$fc of African feaalea wore 

observed to be in the severely siderotic group (see table 4.4). Thia 

once again shows fairly close correlation between histological and 

chemical analysis of the narrow* 
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This study demonstrates the racial differences in iron 

concentration. 

The probability of tho observed difference between tho 

•sons of iron concentrations in the liver for Indian and African 

•ales la such less than 0.01. The observed figures nay be accepted, 

because the observed difference would be obtained by chance in such 

fewer than 1 instance in 10Q. The critical ratio of 18.4 at 195 

degrees of freedon is significant at the 5^ level, because it is 

auch greater than 1*96 * also at the f£ level, because it is each 

greater than 2»58» Thus the difference between the aeans of the 

liver iron concentration for Indian and African amies can be considered 

significant or highly reliable* 

The probability of the observed difference between the aeans 

of the hepatic iron concentration for Indian and African feealea ia 

0*50 - 0.10. The observed figures say be rejected, because so would 

obtain the observed difference in 50 to 10 instances in U30, by accidents 

of sampling (by pure chance alone). The critical ratio of 1 at 59 degrees 

of freedom is not significant at the 5$ level because it is less than l.foj 

nor is it significant at the ])C level because it is less than 2.58. Thus 

the difference beteean the means for Indian and African females cannot 

be considered significant or reliable. 
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Axe and hcpetio. iron concentration 

Balcsi There is such less than 1 instance in s 100 that the 

contingency between «ge end iron ccaeentration is due to chance. 

Therefore I conclude that a significant association exists between 

ago and hepatic iron concentration for both Indian and African amies* 

Foamiest There is such less than 1 chance in 106 that the contingency 

between age and hepatic iron was accidental. Therefore I conclude that 

a significant association exists between age end hepatic iron eeneen-

tration in both Indian and African fenslea. 

JtSBSLmSISESSLJuSS 

The probability of the observed difference between the scans 

of bone Barrow Iran for Indian and African sales is such less than 

0.01« The observed figures say be accepted because the observed difference 

would be obtained by chance in such fewer than 1 instance in 100. The 

critical ratio of 22.5 *t 187 degrees of freedes is significant at the 

% level, because it is such greater than 1,96 - also at the 1$ level, 

because it is such greater than 2.58. Thus the difference between the 

swans of the bone narrow iron for Indian and African aalee can be 

considered to be significant or highly rolisble. 

The probability of the observed difference between the scans 

of bone sorrow iron for Indian and African fenmlee la such less than Oil. 

The observed figures say be accepted, because the observed difference 

would be obtained by chance in such fewer than 1 instance in 100. The 

/critical ... 
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critical ratio of f«lS at 57 degrees of freedom is significant at tits 

5$ level, because it is grsatar than 1*96 - also at the 1$ lsvsl, 

because it is greater than 2.58. Time the difference between the 

scans of the bone sarrow iron for Indian and African resales can be 

considered significant or reliable* 

his. f^l^$l,W
riWJSSB 

In both Indian and African sales there is such less then 1 

instance in 100 that the contingency between age and bone narrow iron 

is due to chance. Therefore I conclude that a significant association 

exists between age and sarrow iron. This sane significant association 

exists In the Indian and African fesales. 

The Africans have a high degree of siderosis. 411 grades of 

iron overload have been found* varying free slid siderosis to asounts 

described in hacsoehronatosis. Moderate to severe siderosis was found 

in 41$ of African sales and 10> of African fesales on hepatic iron 

concentration while 44$ of the forcer end 17$ of the latter were in this 

category en histological examination of the bone earrow. As for the 

Indians they dewenstrated normal to decreased stores in the majority 

of the subjects* There was only 1 Indian feeals who had markedly 

increased hepatic iron concentration. She was a hoepltal patient who 

had died in scute renal failure. Bath at al. (1948) have shown that in 

uraemia the iron reserves cay be inereas&d (grade 0 to •+++). folic this 

Barked difference exists between these two racial groups it is noted froa 

/the ••• 



the above statistical analysis that tbo difference between the female 

groups Is not significant for hepatic iron concentration while the 

significant difference in the bone marrow iron is less than that in 

the sales of the tec racial groups. 

The European sales, although not analysed statistically, 

appeared to follow a saddle line between these two racial groups, 

particularly as observed on bone sorrow examination. 

This high incidence of slderosis in the African (especially 

in the sale) is further illustrated when calculating the approxisate 

average total storage iron present. This was obtained by relating 

the average dry weight of the liver (approxteately 25pl wet weight) to 

the average hepatic iron concentration and the average weight of the liver 

to the iron concentration in the bone narrow (the average weight of the 

liver was assumed to be equal to Hie weight of the bone narrow in nan 

(fintrebe, 1963)). It was observed that the total tissue iron in the 

liver was 1.87 g. in the African, 0.32 g. in the Indian and 0.V7 g. in 

the European subjects studied. Similarly in the bone marrow the total 

iron concentrations were 0,75 g., 0.12 g. and 0.24. g. respectively. This 

gives a total storage iron in the liver and bone narrow (which form the 

major proportion of iron stores in man) of 2.62 g. in the African, 0,kk g* 

in the Indian and 0.71 g. in the European. 

Comparing the levels for the males in the three racial groups, 

it was found that the total body reserve as estimated above was 2*96 g«, 

0.1*8 g. and 0.71 g. for the African, Indian and European subject respect

ively. 
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There was a narked aax difference aa expected (Btevena at 

al.» 1953* Finch, 1959) aaongat th« Africans, via. a total iron raaarva 

of 1.3$ g* in the African fenale. On the other hand tha Indian fasciae 

on tha whole appeared to have a higher raeerve than the Indian sales, 

their estiaated total iron reserve hairing been 0*69 g. 

Thus we have, aaongat our subjects Indiana at one end with 

low iron stores and Africans at the other end of the scale with increaaad 

stores while the European levels appear to he in between and follow acre 

or leas the noraal expected pattern. 

These findings of a high incidence of siderosia in Afrieana 

in South Africa are in agreement with those of Gillaan at al. (1945* 

1951); talker at al. (1930, 1953) J »ai»wright (1957); Bothwell et al. 

(i960, 1962). Siderosis has also been described in African subjects 

in other parte of Africa (iUgglnson et al., 1953i Sdington, 1954, 1959)* 

Bothwell et al. (i960) and Gillaan et al. (1945) bad initially uaed eases 

of sudden trauaatie deaths aa their aubjeota. Bothwell (1962) subsequently 

showed that the incidence of siderosis in the hospital grown) of patienta 

is very similar to that of the Medico-legal subjects. 

Although the incidence observed by different authors ia not 

exactly the sane, the results indicate the high incidence of siderosis 

in the African (particularly the sale). 

The use of the bone narrow aa a sensitive index of iron balance 

(Hutchison, 1953) is thus oonfiraed. This finding la of clinical 

/significance .•• 
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signifieanoe sine* the bone marrow is readily accessible for 

examination. The latter together odth the aerue iron and T.I .B.C. 

levels oan "torn used routinely ffer the asseseawnt of icon balance 

clinically, ami to determine whether any isbalance, if present, is 

due to deficiency or faulty utilisation of iron* 
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Chapter 5 

Iron metabolism is of current interest particularly because 

of tha problems it poses both in southern Natal and elsewhere in tao 

world. According to tha world Health Organisation iron daficiency 

anaemia la one of tha main health problaas of the world today. The 

incidonoe of iron daficiency varies in different areas* It depends 

on the one hand on factors such aa the dietary intake of iron and its 

availability and on the other on physiological and pathological blood 

loss. 

In South Africa hypochromic anaemia has been often stated 

to be rare in the African. This statement was supported by the 

abnormally high serua iron values observed in aome African population 

groupsi and also by the abnormal deposition of iron frequently seen in 

the tissues of the adult African at necropsy. 

The plasma iron is reported to vary considerably and while 

some workers observed a significant difference between the sexes 

(Plrrie, 1952) others did »ot (Cartwright et al., 1949). Valuea 

obtained by different workers on subjects in South Africa, Britain, 

America and the Scandinavian countries are set out in table 5.1. 

The iron after absorption is transported by transferrin, which is 

said to be a $1 globulin (Surgenor et al. f 1949). Transferrin 

/normally ... 



fable 5.1, 

tmm ?AUJ»S OF SEWU man ***s T.I.B.C. XK wmAL 
ADOLTS 

S#ru« Iron T.I.B.C, 
(itg. par lOOal.) (*tg. par IflOal,) 

FomU (1944) 143 

Holabarg at al« (1945) 

Cartwright at a l . (194?) 

Rath at a l . (194?) 

Van tux* (1952^ 

S«|uir«i (1952) 
Badtuanaland 

Garrltaan A Walkar 
Buropaana in Jafeannaabtag 
African* from Pondoland, 

Hartbain Tranawal, 
Tanganyika 

Aftrieana Ami Hosaabiqua, 
Angola, Wyaaaland 

** 

135 

100 

-

133 

114 

205 

285 

JJV 

359 

300 

300 

-

335 

375 

523 
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noraally la only ona third saturated with iron (lath and Fine*, 1949). 

Maan valuea reported elsewhere for tha total iron binding capacity ara 

alao given in tha table, together with reaalte in Afrioana in South 

Afrlea. Although aerua iron levela in African groupa are high there 

ia alao an elevation of the T.r.B.C. , giving a relatively normal per 

eent saturation, a aituation which diatinguiahea "eideroaia" fron 

haeaoohroaatoala where aaturation tenda to riaa to alaoat W0>, 

Since all the iron loot froa the body has to be replaced 

by absorption froa the diet, thia ia a very important aspect of iron 

setaboliaa. An average sfeatera diet ooatains 10-15 eg. of iron par 

day and about U3f£ of thia ia absorbed, that ia 1 - 1*5 sg. per ixy, 

Tha dietary iron rsqulroacnta of adulta have been eatiaated nornally 

between 0,5 ag. and 1.5 ng. per day for aalea and an extra 0.5 ag. to 

1*0 ag. per day for aenatruating feaalea. fhe naxJaaa that can be 

absorbed in the presenee of deficient etorea la about JQ$, and thia 

(provided that the diet la adequate) la sufficient. However, the 

requlreaenta vary with age and sex and there are atagea in life when 

the need for iron inereeaea. Thia is well diacuaaed by Heath and Patek 

(1937), who atate the peak* to be in infancy (when dietary intake ia 

United) and during adolescence (because of rapid growth), while 

aenstruation and pregnancy add a further atrain* 
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Aa haa been previously mentioned, it ia not only the amount 

of the aetal present in the diet hat also the fore in which it ia 

presented, the presence or absence of other constituents, and the 

local conditions in the bowel, which determine the aaount of iron 

available for absorption. 

The dietary data in the present study are quit* inadequate. 

Dietary analyses free India indicate that the sain source of iron 

appears to be fros cereals and pulses (Balaaubrasanian et al«, 1962} 

Srlvastava et al., 1962). Soee of the cereals, despite their high 

iron content, contained a low proportion of ionisable iron* The 

phytate content of the type of cereal eonsused was found to be fairly 

high. These factors sake for poor availability of iron. As for the 

vitasdn C content in the Indian diet in a series of ¥> noraal subjects 

with a good standard of living, Srivastava and his colleagues found 

thst there were slid syaptesa of vitamin C defieiency in sees although 

their vitamin C intake was within the noraal range. They postulated 

that the losses of this vitamin can be accounted for by the process of 

cooking. 

?o a certain extent all these factors are applicable here 

as the foodstuffs consueed by the Indian population in Durban are 

•ore or less the saae as those eaten in India. A point of internet 

is the low level of vitaain 0 in ay Indian patients, in 5 of «*»<» 

this vitaain was absent fros the serua. Aeongst the Indians in 

/Durban ... 
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durban ana would expect an increased rata of absorption because of 

their low iron uteres. Despite the presence of this stinulus they 

tend to beoone readily iron deficient. It therefore appears that 

although the stimulus for increased absorption is present in these 

o&ses, the raw aaterlal is not available in adequate aaounta to 

overcoate tMs deficiency. Fturtheraore, in the presence of low iron 

reserves it is possible that poor protein intake aggravates the 

anaemia. 

Twenty three per oent of the 39 Indiana on whoa the test 

was done, had histaaine-fast echlorhydria after aaxieal at inula tion. 

In 55.6W of these patients (all females) with aohlorhydria and iron 

deficiency anaeaia, no definite cause was found, and they were labelled 

as eases of idiopathic iron deficiency anaeaia. lite role of hydroehiorio 

acid in the absorption of iron has already been discussed. To what 

extent aohlorhydria is a factor in ay Indian oases is not known; there 

is certainly a larger incidence in the idiopathic group, fione of the 

Africans on shoe this test was done had aohlorhydria, and with one 

possible exception, no African had idiopathic iron deficiency anaemia. 

The African diet, on the other hand, has been well studied 

in South Africa. Although the diet is deficient in sahy respects 

according to accepted standards it is characterised by an "habitually" 

high iron content. It contains 100 eg. per day and say even go up to 

/200 eg. ... 
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200 ag. por day, Th« iron ie derived not only fro* the diet but also 

from the utensils in which the food is prepared (talker et al., 1950). 

This is more narked in the aale section who consume greater quantities 

of the iron rich indigenous beer. Ihen such large quantities of iron 

are present in the diet there nay be an absorption abnormality *hich 

results in increased deposition of iron in the tissues. This can 

either be due to the fact that the "mucosal block" theory does not 

apply In these eases or there nay be sea* other factors stimulating 

increased absorption. Kinney et al. (1930) showed that ligation of 

the pancreatic ducts in dogs resulted in increased absorption of iron 

froa the gastro-lntestlnal tract with aarked increase in liver Iron 

values, This was confirmed in nan by Davis et al. (1962) who found 

that the absorption of iron ems increased in chronic pancreatitis. 

It is possible that in the African in whoa the incidence of malnutrition 

is high, chronic pancreatitis may contribute to the increased absorption 

of iron, but definite information on this point is lacking. Gillman et 

al. (1958) on the other hand, believed that basically the cellular 

changes due to malnutrition probably in association with the type of 

diet eaten, are responsible for the increased deposition of iron in the 

tissues. 

The total amount of iron lost in the urine, stool and froa 

body surfaces is estimated to be between 0.5 and 1.3 mg. It has been 

demonstrated that the small amount of iron which is normally excreted 

/ie ... 
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ia not altered with alteration in tha dietary intake (tfoDanoe at al., 

1937) and tha urinary excretion of iron in African subjects studiad 

by Walker at al. (3553) * aas ©baorved to be normal. Thus "siderosis" 

in the African probably develops as a result of noraal excretion in 

the presence of high iron intake and absorption. A small amount of 

iron la reported to be excreted in the aeeat and neat of this on 

oheaieal analysis has been found to be in the cellular debris (Hussein 

at al., I960). However, with isotopie techniques, Dubach et al. (1955) 

have shown that although only snail amounts of iron are lost by this 

route, the fast remains that some loss does occur, that part this plays 

in the racial groups in Durban under climatic conditions wnere sweating 

ia comBoa, la not yet known. 

Thus the major local probleas of iron metabolism are those of 

iron deficiency on the one hand and iron overload on the other* Thia 

ia practically a racial problem since the Indian represents the deficiency 

group while overload is almost confined to the African. Thia difference 

in iron stores has been shown to be statiatioally significant. On approxi

mate estimation it was found that the overall mean iron reserve in the 200 

Africans studied waa 2.62 g. while that ia the 58 Indiana was 0.44 g. 

Whereas the normal total iron content of the body is reported to be 5 g., 

it is seen that in the African in the present series the iron content in 

the stores alone reaches 2.62 g. The liver is regarded aa the most 

important storage organ containing iron both in the parenchymal cells 

and in the retioulo-endothelial system. Amongst the Indians 1758 had 

decreased iron concentration in the liver, showing that a high proportion 

of Indiana have depleted stores, ^hus it is not surprising that the 

incidence of iron deficiency among thes ia so high. 
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Xn order to maintain the stores at an optimal level (Pirsio-

Biroli et al., I960) the rata of absorption of iron varies under normal 

clreumatanoea according to the needs of the body. The maximum that ean 

be absorbed from an average Astern diet is about 2 - k ng. per day 

(Finch et al., 1950). If noraal Individuals were to lose blood beyond 

thla rate, a negative iron balance would occur. Malca do not readily 

go into thla negative balance because of the Halted excretion rate of 

iron. Femalea, on the other hand, lose 1 - 2 sg. per day and therefore 

it ia not surprising that their iron stores are loser and iron deficiency 

anaemia much more common than in sales. If a negative iron balance 

persists the stores become depleted and clinical evidence of iron 

deficiency occurs* 

The isportance of the above observations ia the fact that they 

can be applied clinically to assess the iron stores. Sternal bone •arrow 

ia easily accessible and, seeing that it ia a reliable index, Its 

examination for stainable iron ia ^mry useful and important. In iron 

deficiency no stainable iron ia present in the tissues. 2ne findings 

in this thesis indicate that a fairly large proportion of Indians are in 

a state of latent iron deficiency. Iron deficiency can be recognised 

on examination of the bone marrow for storage iron - decreased amounts 

indicating iron depletion and when associated with anaemia, it ia almost 

always due to iron deficiency. 

& sequence of events occurs as iron deficiency develops. 
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Inltially the body iron stores progressively become reduced. Ibis 

Is referred to as pre-clinlcal iron deficiency and is recognized by 

the examination of the bone narrow for ha*»osiderin. The serin iron 

and 7.I.B.O. levels remain normal for as long as the bone narrow require

ments are satisfied by the storage iron. mb»t of the Indian subjects 

appear to be in this phase of iron balance* The rate of iron absorption 

should increase provided that there is MI adequate aaount of available 

iron in the diet. Hubsequently the stores are so depleted that bone 

marrow activity beooses limited* At this stage the serua iron level 

falls md the T.I.B.n. level rises and when the percentage saturation 

beooses markedly reduced, haemoglobin synthesis is impaired and the 

B.C.B.C. becomes reduced. Only at this stage does anaeada become 

Manifest. 

If this state persists then the tissues become depleted of 

iron ss the last resort. This causes alterations in certain cellular 

functions end produces changes in epithelial structures. This it is 

suggested, is due to changes in certain enzyme reactions, since cyto

chrome C particularly and perhaps some other ensymes as sell have been 

shown to be altered in iron deficiency (Beutler, 195?, 1959; Gubler et 

•1., 1957). 

The specific tissue changes described in iron deficiency 

anaemia include kailonychia, Pluamer-Vinson syndrome and oral changes. 

Analysing the 54 patients with anaemia (Chapter 2), it was found that 

/1X$ •. # 
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11$ had dysphagia, with other aueoua eaabrane changea in soee of thee. 

All these were Indian fenalea. iCoilonyciiia of varying degree waa present 

in 55*7% of «y patients being and* up of 60,5$ of Indiana and 27.3$ of 

Africans. The latter ware all feaales. 

The Undine of theae epithelial changes, acre eossonly in the 

Indian, tempts one to believe that this aay be a racial characteristic. 

However, i t i s nore reaeomble to conclude that thia difference ia 

probably due to the tow iron stores in the Indiana, due to the United 

atorea available, i t would appear that an earlier demand i s nade on the 

cellular ensyae systees in the tissues. Aaong the Africans iEoilonychia 

waa only deeonatrated in the feealee whose Iron stores have been shown 

to be loner than those of the rales, hn these epithelial changes are 

usually a late •enlfestation of iron deficiency, i t indicates that there 

has been a long-standing deficiency in the affected individual*• 

All the patients in thia series (Chapter 2) presented with 

anaeela and not with iron deficiency aa such. The criterion used for 

the diagnoaia were the clinical picture and certain laboratory aids. 

The average haemoglobin level was 6.5 g. per IfiO el* with an average 

B.C.H.C. of 8»3*« The serua iron level waa 17.4 M8- per 1D0 » ! . , 

while the average level of the T.I.B.C. waa ¥>9.5 ug. per 100 e l . , 

giving an overall aean saturation of V.4&. These figures are well 

within iron deficiency levels. However, they can be misleading at 

tinea aa the anaeada of infection map also give low serua iron and 

/percentage . . . 
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pereentagc saturation values. It is therefore necessary to assess the 

iron stores so as to confirm the presence of iron deficiency. Bone 

•arrow examination far haemosiderin ess done on 50 patienta of whom h3 

had no iron deposits while 7 Bad reduced amounts* The demonstration 

of naeaosiderin in the latter eases in the presence of iron deficiency 

is rather paradoxical bat it has been suggested that this is presumably 

due to the fact that this iron for some unknown reason is not readily 

nobilised for use* 

Nor sally there is a balance maintained between iron intake 

and its physiological desmnd. hould there be any abnormality in 

absorption from the diet or blood loss due to any cause, a state of 

labalaaee may arise. It therefore follows that if an individual, 

contusing a normal Western diet (30 - JO eg. iron), were to lose more 

than 3 - 4 eg. per day, he would inevitably become iron deficient* 

This is so because the maximum amount that can be absorbed froa the 

diet is 3 • k wg* Chronic blood loss is thus commonly associated with 

iron deficiency anaemia* In males and probably in post-aenopausal 

woman bleeding from the gastrointestinal tract is the seat likely 

cause while gynaecologieal and obstetrical causes are frequently found 

in women of the child bearing age* 

In ay series there were 3k patiente with iron deficiency 

anaemia of whoa 43 were Indians and 11 were Africans. There were 3d 

/females ••• 
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feaales and 16 sales giving a ratio of 2.3 : 1* The ages varied 

fro* 7 years to 73 years with an average of 33.3 years, ^hls 

deaettstretes the female sex preponderance and the high incidence 

of iron deficiency enseals amongst Indians. 

Of the gynaecological causes of chronic blood loss there 

was one patient with endometrial polypi and another with s prolif

erative endoaetrius. Anonget the lesions thought to be probably 

responsible for bleeding fro* the gastrointestinal tract were peptic 

ulceration (7 patient*), cirrhosis of the liver In 5 patients, 

ulcerative colitis in one, while boofcwora ova were found in U 

patients. Tmo patients with severe gastro-iatestinal haeaorrhage 

reaained undiagnosed. 

Of the 5 African ealea in the series, 2 had evidence of 

gastro-lntestinal bleeding» in one of whoa cirrhosis of the liver 

with splenomegaly was round while In the other no cense for the 

bleeding was established. A grossly aalnonrished boy of 9 yeara 

had a node-rate hookwora Infestation which was thought to be responsible 

for the anaenla. There was evidence of malabsorption in one patient 

who also had an sacebic liver abscess, the fifth patient had amoebic 

dysentery, a urinary infection with bilharziasia and probable duodenal 

ulceration, all of *hlce factors could have contributed to the iron 

deficiency anaemia. 
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A heavy load of hookworm ova with occult blood 1A the stools 

m a found in one African feaals while another had cirrhosis of tho liver 

and bilharxiaaia. Two of the African feaalea had snlabeorptlan, the 

one having aub-elinical steetoixhoea ahHe the other had aeaoeiated 

pellagra aa well as hookwora infestation, (toe of the females had 

associated chronic rheuaatic heart dieease while in the reaaining one 

there was no evidence of blood loss except for a history of J*. Caesarean 

sections in rapid succession. 

Out of the 11 Indian sales evidence of gaatro-inteatinal 

haeaorrhage waa found in 4 patienta, 3 of whoa had peptic ulceration 

while the other had a fatal aelaena. There waa one patient in whoa 

a gastrectomy had been done previously and aalabaorptlon rather than 

bleeding waa found to have caused the anaemia. One patient with a 

poor nutritional state end a wild hookwera Infestation also had 

ankylosing apondylitia. 

There were 32 Indian feaalea in the aeriea out of whoa 8 had 

evidence of bleeding fro* the gaatro-inteatinal tract, there having been 

5 patienta with cirrhosis of the liver, 3 *ith peptic ulceration, one 

with ulcerative colitis and one with a heavy heokwora infestation. One 

of the patienta had ayxoedeaa while one of the remainder had endoaetrial 

polypi and another a proliferative endometritis. 

Since iron deficiency anaemia la as a rule aeoondary to either 

/blood ... 
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Mood loss of" malabsorption, these factors were established in ail 

the Africans nudist in €0.5$ of Indiana they mere riot detected. 

Ihereas minimal evidence of blood lose was found IA 5 of these 

Indian females, in 16 of thee together with 5 Indian sales I failed 

to discover any evidenoe of pathologies! blood loss. The question 

arises as to whether ay patients in the younger age group, both sale 

and female, belong to the so-called chlorotic anaemia. It can be 

postulated that the normal physiological stress of growth and 

menstruation during adolescence is too great for the limited iron 

stores available. Since they have to depend on the diet to sake up 

for these added requirements, they tend to beoose readily iron deficient 

as the quantities of iron available in the diet are probably inadequate 

for the demand* aade. Both in the latter group and in the rest of the 

feaeles with Idiopathic iron deficiency anaesia there was no evidence 

of malabsorption and all responded well to iron therapy. An inadequate 

diet giving rise to iron deficiency occurs most commonly during the 

*stress periods" of life. Therefore it is common during rapid growth, 

with menstruation and in pregnancy. I feel that the diet plryi * fairly 

important role In the production of anaemia in these Indian patients. 

This problem can only be unravelled by the use of modern radio-isotope 

studies. 

lealising that bleeding from the uterus ia one of the 

/frequently ... 



-•100-

frequently miesed e«ases of iron deficiency anaemia, every patient 

with any gynaecological oofapladnt was investigated accordingly. 

Only 3 patients bad ooaijlained of senorrbagla* One was found to 

have a proliferative endoaetriun while the res t had no abnormality* 

The nemrrhagia i s the l a t t e r ease* was t ought to fee secondary to 

the aneenla in view of the response to iron therapy. A poat-eanopanaal 

patient who had given a vague history of *er»orrhagifi, was found to 

have endoaetrial polypi. 

Hookeaani enaeaia i s regarded aa one of the major causes of 

blood lose in sany parts of the werM. ^nongst the %. patients with 

iron deficiency anaeais, 11 (20.5?) had heokwer* ova in their stools 

while only 6 of these had occult blood present a t the tine of eaeaaia-

ation. Severe infestations sere found in 2 patients while in one i t 

was only moderate. The remainder had s l id degrees of infestation *hich 

were thought not to be sufficient to produce iron deficiency anaemia, 

except perhaps in the 4 Indian feaalea who otherwise would have been 

labelled as having idiopathic iron deficiency anaenia* 

t o study the incidence of anaemia in the presence of hookworm 

infestation i t would be worth while quoting sone observations aade in 

this department on this subject (unpublished data)* At about the sane 

period as this study waa undertaken, 149 patients who were admitted to 

the sane ward for conditions other than iron deficiency anaemia or 

/ ga s t ro in t e s t i na l *•• 
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gftatro-inteatinel blood loss, had 3 consecutive stools examined for 

the presence of hookworm ova and occult blood* It was towaft that 34 

of thaaa patients (22.$*) bad bookworm ova in their stools while k 

had ocoult blood at the time of examination. One patient had a 

aoderete infestation while the wist wars aild. If these cases are 

used as a control group, this demonstrates that the incidence of 

hookworm infestation in patients with iron deficiency anaesla is 

very similar to that in a sample of non-anaemic hospital patients* 

This similar incidence together *ith a light degree of infestation 

indicates that hookworm anaemia la probably not a major cause of iron 

deficiency in the hospital population group. 

A pregnant woman with normal stores is well equipped to meat 

the extra deaands of pregnancy* However, in the Indian women who have 

been shown to have depleted stores with wnica to start pregnancy, iron 

balance is difficult to ma in tain unless they can absorb at least 5 »g» 

(30$) dally from the diet, this quantity of iron is probably not 

available in adequate amounts in their diet hence the high incidence 

of iron deficiency anaemia during pregnancy. Amongst the first trimester 

Indian patients it has been shown that there is already present a degree 

of anaemia, ishile in 2fc$ of these eases the percentage saturation was 

10 and less. Therefore it is not surprising that the incidence of 

anaemia in the Indians during pregnancy is 26• 7$ mm compared to 2?' in 

in the African and 4$ in the European. Multiple pregnancies, especially 

/if .•. 
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if st frequent intsrrala and oosaoncing st an early egs, ars said to 

predispose to iron deficiency anaemia. Aeenget ay patients parity doss 

not appear to hare contributed. However, early smrrlage and pregnancies 

in rapid succession eould possibly have been responsible for the high 

incidence in the Indian as coopered with the African. Once again one 

feela that the dietary intake in the Indians is probably responsible 

in part, because these subjects heeose iron deficient despite the fact 

that the absorption of iron is enhanced in pregnancy (Hahn et al., 1951). 

From the above considerations, it is apparent tost a multiplicity 

of factors say be involved in the production of iron deficiency. «Mch-

ever factor is involved in a given case, the ultimate result is the sane, 

vis. a negative iron balance with ultiaate depletion of the iron stores 

of the body* fhis occurs irrespective of race or sex and is conflrsed 

in the different racial groups studied. 1 hope I have achieved the 

purpose of correcting atany siaconeeptions such as iron deficiency anaenis 

in the Indian ia cosmonly due to hookwora infestation and also that ths 

condition doss not occur in the African, These have been impressions in 

the past. It has been found that iron deficiency, although uncommon, 

does occur in the African, and when it occurs, the picture doss not 

differ froe that of other racial groups. 
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The thesis is eomprleed of a comparative study of iron 

metabolism with particular reference to iron deficiency in the 

Indian and the African; Europeans were included when naterlal was 

available. 

Fifty four patients with iron deficiency anaemia were 

studied. There ware 43 Indians as coopered with 11 Africans 

although the overall proportion of Indians to Africans admitted 

to the same ward was 1 : 4 * 

Amongst the Indians the commonest cause of anaemia from 

blood loss was peptic ulceration (6 patients)j while J had cirrhosis 

of the liver, one had hookworm anaemia and one was a case of ulcer

ative colitis. Gynaecological lesions were found in 2 patients, one 

had a proliferative endometrium and the other had endometrial polypi. 

Idiopathic iron deficiency anaemia was found in 60.*^ of the Indian 

patients (both sale and female). 

Amongst the Africans on the other hand, there were 2 oases 

of hookworm anaemia and 2 of cirrhosis of the liver while peptic 

ulceration was suspected in one patient who alao had amoebic dysentery 

and urinary hllharsiesis. Hone of the Africans had Idiopathic iron 

deficiency anaemia with the possible exception of one who had k Caesarean 

sections in rapid succession* 

There were 175 Indians, 175 Africans and 139 Europeans who 

were studied haematologleally during pregnancy. The Incidence of 

/iron ... 
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iron deficiency anaemia asong thea mas SA»7f, 2$ and 4^ respectively. 

The third aspect of the thesis is confined to an analysis 

of necropsy materiel for iron stores. Two hundred Africans and 53 

Indians were studied. It was found that the incidence of *sideroaisw 

in the African was high. There was a significant difference in the 

iron concentrations in the stores of toe 2 racial groups. 

It was concluded that iron deficiency anaemia is ooanon in 

the Indian. Met appears to play an iaportant role in its production. 



APEBfPIX I 

cam msaoans 

Q»ljr poaitive findings are usually raoordad in 

tha auaauurisa which follow. 



A..L. 

Cass 1 

B.S, Indian female aged 18 years (I,6422/60) 
Admitted: 15.9.60 Single Occupation: Housewife 

History: Araenorrhoea for 7 months (at menarche), Desquamation hands 
and arras for 2 months. Painful calves and feet with paraesthesiae for 
1 month. Dyspnoea and palpitations on marked exertion. Menses C15 
j/28; dysraenorrhoea. 

Social and dietary history: Lives with siblings. Both parents died 
while she was young. Diet: seat twice a week; vegetables - cabbage, 
potatoes, peas, beans, carrots - almost dailyj fish once a week; 
fruit occasionally; eggs occasionally; milk with tea only. 

Examination: Thin. Pale* Koilonyohia. Angular stomatitis and 
cheilosis. Desquamation of skin of arms. C.V.S.: P. 80. B.P. 133/80. 
Slight cardiomegaly. Soft ejection systolic murmur in all areas. 
Chest: clear. Abdomen: splenomegaly. C.M.S.: Hypoaesthesia on feet. 

Investigations: Hb 6.2 g. per 100 ml., M.C.H.C. 2ffi£> reticulocyte 
count O P C 
Serum iron: 23 jig. per 100 ml., T.I.B.C. 490 ug. per 100 ml. 
Stool: ascaris and trichooephalus ova. 
Urine: normal. 
Liver function test: serum bilirubin 0.5 mgra. per 200 ml., alkaline 
phosphatase 8 K.A, units, elnc turbidity 15 units, thymol turbidity 
8 units, total proteins 3,9 g. per 100 ml,, albumin 2.5 g. per 100 ml., 
globulin 1,4 g, per 100 ml., A/& ratio: 1,5/1. 
Free acid present on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 500 U|ig. ^er ml. 
Mantoux reaction: negative. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
Pellagra. 
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Case 2 

L.B, Indian female aged 25 years (I.83W/60) 
Admitted: 6.12.60 Married 

History; Sore throat and dysphagia for 5-6 years. Angular stomatitis 
for 2-3 years. Thyroid swelling for 2-3 years. Off-colour and loss 
of weight, Amenorrhoea for 2 months. 

Social and dietary history; Husband, a labourer, earns 12.00 - H4-.00 
per month and separate food rations. 2 children who are k and 5 years 
old respectively. Met: meat twice a week; eggs 2-3 times a week; 
no milkj no cheese. All vegetables regularly. 

Examination: Pale mucosae. Slightly built. Nails brittle. Smooth 
diffuse thyroid enlargement, no toxicity. C.V.S,: P. 82. B.P. 200/60. 
Grade 2 ejection systolic murmur in pulmonary area. R.S.: sternal 
tenderness present. Abdomen: splenomegaly. 

Investigations: Hb 9.6 g. per 100 ml., M.C.H.C. 26)?, reticulocyte 
count lYjP>. 
Bone marrow contained no iron granules. 
Serum iron: 29 ng. per 100 ml., T.I.B.C. 596 |ig. per 100 ml. 
Stool: normal. 
Urine: normal. 
Liver function tests: serum bilirubin 0,8 mgm. per 100 ml., alkaline 
phosphatase 5 K.A. units, zinc turbidity 10 units, thymol turbidity 2 
units, total proteins 9 g. per 100 ml., albumin 3*3 g. per 100 ml., 
globulin 5.7 g. per 100 ml,, A/& ratio: 0.6/1. 
Vitamin A absorption: first specimen 252 I.U. per 100 ml. rising to 
7,257 I.U. per 100 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 170 uug. per ml. 
Mantoux reaction: positive. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
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Case 3 

D.S. Indian female aged 24 years (I.8609/6Q) 
Admitted: 15,12,60 

History; Right sided f ron ta l headache, fevsxiahness, occasional "cramp" 
l i k e pain i n the r igh t i l i a c fossa aggravated by menses, fo r 1 month. 
Menses 8/30} has missed 1 per iod. Sl ight dyspnoea on exert ion for 1 
month with ankle oedema. 

Social and d ie tary h i s to ry : Ho chi ldren. Married in February i960. 
Husband earns H4.00 per week. Me t : meat 3 times a week, l i v e r once 
a monthj green vegetables daily} f r u i t da i ly ; milk and cheese 
occasionally. 

Examination: Pale mucosae. Nails not b r i t t l e . R .3 . : c l ea r . 
C.V.S.: P . 96. B.P. 135/65. Ho oardiomegaly. Eject ion sys to l i c 
murmur a t pulmonary area. Left ven t r i cu la r impulse. Peripheral 
pulses palpable* 

Inves t iga t ions : Hb 5.7 g . per 100 ml . , M.C.H.C. 28$, re t icu locyte 
'count 1.0$.' 
Serum iron: 39 ug. per 100 ml., T.I.B.C. 544 fig. per 100 ml. 
Stool: ascaris ova. 
Urine: normal. 
Liver function test: serum bilirubin 0.6 mgm. per 100 ml., alkaline 
phosphatase 4 K.A. units, sine turbidity 8 units, thymol turbidity 
2 units, total proteins 8 g. p&r 100 ml., albumin 4 g. per 100 ml., 
globulin 4 g. per 100 ml. AA* ratio: 3/1 • 
Vitamin C: 0.81 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 310 I.U. per 100 ml. rising 
to 3050 I.U. per 300 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 400 uug. per ml. 
Mantoux reaction: negative. 

Initially a dimorphic picture but later an uncomplicated iron deficiency 
on peripheral smears. 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A.4. 

Case 4 

L.P. Indian female aged 35 years (1.924/61) 
Admitted: 2 .2.61 Occupation: Housewife 

History: 4- days malaise and low backache aggravated by movement. 
Dyspnoea on exertion and pa lp i t a t i ons . Oligomenorrhoea. Occasional 
headache. 

Social and dietary h i s to ry : Does not drink. Husband i s a dr iver 
earning H12.00 per week. Lives with the family of 3 children. 
Diet : no meat; vegetables da i ly ; f i sh once a week; eggs 3 times a 
week; milk with t e a ; f r u i t twice a week. 

Examination: Marked p a l l o r . Early koilonychia. C.V.S.: not dyspnoeic. 
P . yZ. ' BJ?. 110/40. Heart: soft eject ion sys to l i c murmur. 
Abdomen: splenomegaly. 

Inves t igat ions : Hb 5.2 g» per 100 m l . , M.C.H.C. 26^, re t iculocyte 
count 2.c$. 
Bone marrow contained no free iron. 
Serum iron: 8 ug. per 100 ml., T.I.B.C. 421 ug. per 300 ml. 
Stool: normal. 
Urine: normal. 
Liver function tests: serum bilirubin 0.6 mgm, per 100 ml., alkaline 
phosphatase 5 K.A. units, zinc turbidity 3 units, thymol turbidity 
1 unit, total proteins 6.7 g. per 100 ml*, albumin 4*4 g. per 100 ml., 
globulin 2.3 g. per 100 ml., A?G ratio: 1.9/1. 
Vitamin C: Nil, 
Vitamin A absorption t e s t : f i r s t specimen 294 I .U. per 100 ml. r i s i ng 
to 1024 I .U. per 100 ml, a f t e r 4 hours . 
Histamine fas t achlorhydria af ter maximal s t imulat ion. 
Barium meal: normal. 
Vitamin B12: 260 j#ig. per ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
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A.5. 

Case 5 

A.R. Indian female aged 51 years (1.1634/61) 
Admitted: 27.2.61 

History: Painful joints for 6 months. Tiredness and difficulty with 
swallowing solids (discomfort at level of angle of Louis) for 3 months. 
Also has retrosternal pain with exertion. 

Social and dietary history: meat 3 times a week; vegetables daily; 
mealie rice; milk occasionally. 

Examination: Pale. Thin nails. Tongue pale, smooth and fissured. 
C.V.S.: P. 76. B.P. 120/60. Heart: apex beat in the 5th left inter
costal space just outside the mid-clavicular line; loud ejection 
systolic murmur down left sternal border. Chest: breath sounds 
decreased at both bases. Abdomen: liver 1 fingerbreadth enlarged 
and spleen 4 fingerbreadths enlarged. 

Investigations: Hb 6.2 g. per 100 ml., M.C.H.C. 27$, reticulocyte 
count 4.2$, ITc.C. 3»70O per c.mra., platelets 380,000 per c.mm. 
Bone marrow: rather acelluler marrow with small erythroblasts; 
myelopoiesis normal. Trace of iron present. 
Serum iron: 14 ug. per 100 ml., T.I.B.C. 377 ug. per 1D0 ml. 
Stool: trace of occult blood; ascaris and trichocephalus ova. 
Urine: pus eel1st. 
Liver function tests: serum bilirubin 0,4. agm, per 100 ml., alkaline 
phosphatase 10.4 K.A. units, zinc turbidity 12 units, thymol turbidity 
3 units, total proteins 7.3 g. per 100 ml., albumin 3 g. per 100 ml., 
globulin 4.3 g. per 100 ml., A/<* ratio: O.f/l. 
Vitamin C: 0.4 mgm. per 100 ml. 
Vitamin k absorption test: first specimen 319 I.U. per 100 ml. 
rising to 386 I.flf. per 100 ml. after 4 hours. 
Histamine fast achlorhydria after maximal stimulation. 
Barium meal: normal. 
Vitamin B12: 270 wig. per ml. 

Diagnosis: Iron-deficiency anaemia probably due to cirrhosis of the 
liver with congestive splenomegaly. 



A.6. 

Case 6 

S.H. Indian female aged 9 years (1.2729/61) 
Admitted: 11.4.61 Scholar: Class II 

History: Vague abdominal pain, backache and painful legs for 2 weeks. 
Swelling of face and body for 2 weeks. Becomes easily tired and 
dyspnoeic on exertion. For a few months has had pica for sand. Poor 
appetite. Often feels faint and giddy. No bleeding. 

Dietary11historyt Meat once a week} fish occasionally; milk 1 cup 3 
times a week at school} curry and rice daily; vegetables 3-4 times 
a week. 

Examination: Yery marked pallor and koilonychia. Extremities were 
warm, C.V.S.: P. 120, good volume. Jugular venous pressure elevated 
to 4 cm. Feet and legs oedematous. B.P. 120/65. Heart: 5th left 
intercostal space outside mid-clavicular line; rexy active heart. 
Gallop rhythm. Ejection systolic murmur and short early diastolic 
murmur. Chest: clear. Abdomen: 3 fingerbreadths non tender hepatomegaly. 
C.N.S.: normal. 

Investigations: Hb 2.1 g. per 100 ml., M.C.H.C. 25$, reticulocyte 
count l,e$, W.C.G. 6,500 per c.mm., eosinophils <$. 
Bone marrow: no free iron, normoblastic, most of the cells small. 
Serum iron: 0 ug. per 100 ml., T.I.B.C. 620 ug. per 300 ml. 
Stool: ova of trichuris trichiura and hookworm; occult blood positive. 
Urine: normal. 
Liver function tests: serum bilirubin Q.75 mgm. per 100 ml., alkaline 
phosphatase 6 K.A. units, zinc turbidity 23 units, thymol turbidity 
5 units, total proteins 7.4 g. per 100 ml., albumin 2.9 g. per 100 ml., 
globulin 4.5 g. per 100 ml., A/& ratio: 0,65/1. 
Vitamin C: 1*3 mgm. per 300 ml. 
Vitamin A absorption test: first specimen 403 I.U. per 100 ml., rising 
to 1,142 I.U. per 100 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 204 W*g. per ml. 

Diagnosis: Iron-deficiency anaemia associated with a mild hookworm 
infestation. 



A. 7. 

Case 7 

G.M. Indian female aged 40 years (I.402Q/61) 
Admitted: 5*6.61 Occupation; Housewife 

History: Progressive weakness and dyspnoea on exertion after walking 
a few yards, for 3 months. Itopxoduetive cough for 1 week. Slight 
swelling of the feet. Oligomenorrhoea for a "long time". 

Social and dietary history: Married with 1 live child, 4 had died. 
Diet: Breakfast - curry, bread and tea with milk. Lunch - curry and 
ricej vegetables and meat daily. Supper - seat, rice and curry. 
Does not drink fresh milk. Cheese occasionally. 

Examination: Obese. Pale. Koilonycbia. Minimal ankle oedema. 
C.V.S.: Jugular venous pressure elevated. P. 88. B.P, 120/80. 
Apex beat in the 5th left intercostal space Just outside the mid
clavicular line, with a presystolic gallop ihythm at the apex and 
systolic murmur in all areas. R.S.: clear. Abdomen: 3 fingerbreadths 
firm splenomegaly j JK 3 fingerbreadths firm hepatomegaly. 

Investigations: Kb 3.6 g. per 100 ml., M.C.B.C. 27.^, reticulocyte 
count 0.5$, i?.C.C. 7#500 per c.mm., with 0> eosinophils, platelets 
170,000 per c.mm. 
Bone marrow: not nmry cellular. Myeloid series normal, also erythroid 
although most of the normoblasts are small. Trace of iron present. 
Serum iron: 17 ug. per 1D0 ml., T.I,B.C. 300 ug. per 100 ml. 
Stool: trichocephalus ova. 
Urine: normal. 
Liver function tests: serum bilirubin 0.4 mgm. per IOC ml., alkaline 
phosphatase 5.4 K.A. units, sine turbidity 11 units, thymol turbidity 
4 units, total proteins 6.5 g. par 100 ml., albumin 3.1 g. per 100 ml., 
globulin 3.4 g. per 100 ml., A/G ratio: 0.9/1. 
Vitamin Cs 0.7 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 202 I.U. per 100 ml. rising 
to 2,587 I.U. per 100 ml. after 4 hour®. 
Vitamin B12: 260 yug* per ml. 

Diagnosis: Idiopathic iron-deficiency anaemia with mild congestive 
cardiac failure. 
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Case 8 

R.S. Indian female aged 40 years (1.4775/61) 
Admitted: 5.7.61 

History; Dlsziness, backache, dysphagia and pruritis vulvae for about 
$ years, dyspnoea on exertion with palpitations for about 1 year. 
Dysuria with frequency. Epigastric paia aggravated by meals; relieved 
by alkalis for about 1 year. No monorrhagia; irregular menses. 

Social and dietary history; Has 7 children with ages ranging from 
8 years to 21 years, the last one urns a post partum haemorrhage. 
Diet: cabbage, beans, occasional fruit. No seat. 

Examination; Not ill. Ankle oedema, Kollonychia - hands and feet. 
Mucous membranes pale. Angular stomatitis. Tongue smooth and pale. 
P. 84. B.P. 120/90. Heart; soft ejection systolic murmur in all 
areas. Gynaecologically inflammatory changes were found in the 
endometrium. 

Investigations; Hb 7.4 g. per 100 ml., M.C.H.C, 2&/o, reticulocytes 
oTWl W.C.C. 12,800 per c.mm., platelets 350,000 per o.mra. 
Bone marrow: active cellular, erythropoiesis normoblastic, myeloid 
series and megakaryocytes normal. No haemoslderin. 
Serum iron: 7 ug, per 100 ml., T.I.B.C. 300 ug. per 1D0 ml. 
Stool; hookworm ova. 
Urine: 10 leucocytes per high power field. 
Liver function tests: serum bilirubin 0.3 mgm, per 100 ml., alkaline 
phosphatase 4.5 S.A. units, zinc turbidity 10 units, thymol turbidity 
3 units, total proteins 5«5 g» per 100 ml., albumin 2.3 g. per 300 ml., 
globulin 3.2 g. per 100 ml,, A/G ratio: 0,8/1. 
Protein electrophoresis (in g. per 300 ml.): albumin 1.9; globulins: 
a, 0.7, ag 1.4, P 1.3t gamma 2.4, total protein 7.7. 
Vitamin C: 0.1 mgm. per 300 ml. 
Vitamin A absorption test: first specimen 930 I.U. per 100 ml., 
rising to 2,330 I.U. per 100 ml. after 4 hours. 
Histamine fast achlorhydria on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 220 uug» per ml. 
Blood sugar; 135 mgm. per 100 ml. 

Diagnosis: Iron-deficiency anaemia associated with a mild hookworm 
infestation. 



A • 9 • 

Case ^ 

N.P. Indian female aged 51 years (l.4797/6l) 
Admitted: 6.7.61 

History! Generalised pains for about 10 years. Tiredness with 
"weakness" for 1 year. Qsmpnoea on exertion and slight dependent 
oedema for about 1 month. Menopausal for 1 year, aenorrh&gia 
previously. 

Social jn<| dietary history; Is looked after by a brother. Has no 
children. Single. "Sickly". Stays with brother with a big family 
and a low income. Diet: seat 2-3 times a week; eggs occasionally; 
fish occasionally} milk occasionally. Bread and rice daily. 
Vegetables daily. 

Examination: Psychological overlay. Mucous membranes pale* 
Koilonychia. C.V.S.: P. 80. B,P. 165/100. Heart: heaving. Apex 
beat in the 6th interspace, l^" outside the mid-clavicular line. 
Ejection systolic murmur in all areas. Abdomen: 3 fingerbreadtha 
hepatomegaly. On curettage was shown to have endometrial polypi. 

Investigations: Hb 6.8 g. per 100 ml., M.C.H.C. 26$, reticulocyte 
count''Op*I ?/.C.C. 5,300 per c.mm. 
Bone marrow: erythropolesis normoblastic, most cells small. Myeloid 
series normal. No iron granules. 
Serum iron: 0 ug. per 100 ml,, T.I.B.C. 460 ug. per 100 ml. 
Stool: normal. 
Urine: normal, 
ULver function tests: serum bilirubin 0,7 mgm, per 100 ml. alkaline 
phosphatase 8.5 K.A. units, sine turbidity 4 units, thymol turbidity 
2 units, total proteins 6,8 g. per 100 ml., albumin 3-3 g. per 100 ml., 
globulin 3.5 g. per IDO ml., A/Q ratio: 0.9/1, 
Vitamin C: 0.2 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 680 I.U. per 100 ml,, rising 
to 1,640 I.U, per 100 ml. after 4 hours. 
Free add present on gastric analysis. 
Barium meal: normal. 
Vitamin B12: 127 M*ig, per ml. 

Diagnosis: Iron-deficiency anaemia due to endometrial polypi. 



A.10. 

Case ID 

D.G. Indian female aged 34 years (I.5284/6I) 
Admitted: 25.7.61 

History; Generalised aches and pains for 12 years. Cougia for 2 weeks 
with slightly blood-stained sputum on 2 occasions. Ifcrspnoea on exertion 
for 1 month and weakness for 2 weeks. Menses regular but doubtful about 
amount of blood loss. 

Social and dietary history; Had 4 children, 2 of whom are alive. 
Diet: meat twice a week} milk seldom; no fish; eggs seldom; green 
vegetables occasionally. 

Examination: Mucous membranes pale. Tongue smooth with a few patches 
of pigmentation, Koilonychia. Small areas of depigmentation on skin 
over trunk and legs. C.V.S.s P. 88. B.P, 125/75. Apex beat in the 
5th interspace within the mid-clavicular line. Short soft ejection 
systolic murmur and a third heart sound. Abdomen; 1 fingerbreadth 
hepatomegaly, soft, and non tender. A proliferative endometrium 
found on curettage. 

Investigaticgis: Hb 9.0 g. per 100 ml., M.C.H.C. 2<$, reticulocyte 
count SlcpT, Vf.C.C. 9,500 per cam., platelets 310,000. 
Bone marrows trace of iron present. Cellular marrow with normoblastic 
erythropoiesis, many of the normoblasts are small. White cell series 
and megakaryocytes normal. 
Serum iron: 43 l*g. per 100 ml,, T.I.B.C. 530 |±g. per 100 ml. 
Stool: normal. 
Urine: normal. 
Liver function tests; serum bilirubin 0.8 mgm. per 100 ml,, alkaline 
phosphatase 8 K.A. units, sine turbidity 10 units, thymol turbidity 
2 units, total proteins 7.0 g. per 100 ml., albumin 4.8 g, per 100 ml., 
globulin 2.2 g, per 100 ml., A/& ratio: 2.1/1. 
Vitamin C; 0.3 mgm. per 100 ml. 
Vitamin A absorption tests first specimen 134 I.U. per 100 ml. rising 
to 3,066 I.U. per 100 ml. after 4 hours. 
Free add present on gastric analysis. 
Barium meal: normal. 
Vitamin B12; 44& MMg. per ml. 

Pjafflaosiss Iron-deficiency anaemia - had a proliferative endometrium. 



A. 1 1 . 

Case 11 

G.S. Indian female aged 14 years (1.6044/61) 
Admitted: 23.8.61 

History; Burning r e t r o s t e r n a l pain for 3 days. Malaise and temporal 
headaches for 3 days. Dyspnoea on exert ion for 6 months. Dysurla 
for 1 week. Menses 6/30 for l | years (3-4 pads per day) . 

Social and dietary h i s to ry : Has 3 brothers and 3 s i s t e r s , a l l of 
whom are we l l . Parents are also wel l . Diet : meat once a week; f i sh 
occasionally; cabbage, green beans, peas and cauliflower often; fresh 
f r u i t da i ly ; s i l k 1 g lass per day. 

Examination: Mucous membranes pa l e . B r i t t l e th in n a i l s . Tongue 
normal. P . 90. B.P. 120/65. Ejection sys to l ic murmur in a l l a reas . 

Invest igat iona: Hb 5.8 g . per 100 m l . , M.C.H.C, 25$, re t icu locyte 
count 2 .5$ , W.C.C. 5,530 per c.mm. with 0> eosinophils , p l a t e l e t s 
760,000 per c.mm. 
Bone marrow: no free i r o n . Most of the red c e l l precursors are small 
normoblasts and i so la t ed l a rge r c e l l s present . Some of the metamyelo
cytes r a t h e r l a rge . 
Serum iron: 0 ug. per 100 ml , , T.I.B.C. 355 ug. per 100 ml. 
Stool: 07a of a sca r i s , trichocephalus and E.hartmanni. 
Urine: normal. 
Liver function t e s t s : serum b i l i rub in 1.1 mgm. per 100 m l . , a lkal ine 
phosphatase 7 K.A. u n i t s , zinc tu rb id i ty 1 u n i t , thymol tu rb id i ty 
1 u n i t , t o t a l proteins 5 .8 g . per 100 ml . , albumin 2.6 g . per 100 ml . , 
globulin 3.2 g, per 100 m l . , A/G r a t i o : 0 . 8 / 1 . 
Vitamin C: 1.9 mgm. per 100 ml. 
Vitamin A absorption t e s t : f i r s t specimen 403 I .U. per 100 ml. r i s i ng 
t o 6804 I .U, per 100 ml. a f t e r 4 hours. 
Free ac id present on g a s t r i c ana lys i s . 
Barium meal: showed a f locculat ion pa t t e rn suggestive of malabsorption 
syndrome. 
Vitamin B12: 344 Mug. pe r ml. 

Diagnosis: Idiopathic iron-deficiency anaemia ? due to monorrhagia. 



A. 12. 

Case 12 

S.R. Indian female aged 40 years (l.6539/61) 
Admitted: 11.9.61 Occupation: Housewife 

History: Generalised pains, progressive dyspnoea on exertion and 
headache for 3 Months. Palpitations for 3 months together with 
swelling of ankles. Has a poor appetite. Menses 4/30, regular. 
No menorrhagia (2 pads per day). 

Social and dietary history: Has 4 children of whom the youngest 
is 2| years old. Diet: meat once a week} green vegetables daily; 
fish occasionally. 

iSxaminatipn: Mucous membranes pale. Koilonychia. Slight ankle 
oedema. : P. 114. B.P. 130/80. Apex beat in the 6th intercostal 
space in the anterior axillary line. A systolic thrill with a pan
systolic murmur at the apex and an early diastolic murmur in the 
4th left intercostal space. Abdomen: 1 fingerbreadth nan tender 
hepatomegaly. Spleen easily palpable. 

Investigations? Hb 2.4 g» P«r 100 ml,, M.C.H.C. 26j$, reticulocyte 
count 6.0$, W.C.C. 4»600 per cms., platelets 190,000 per c.ram. 
Bone marrow: no free iron. Rather an acellular marrow in ishich both 
erythroid and myeloid cells are small in sise. Brythropolesis is 
normoblastic. 
Serum iron: 18 ug. per 100 ml., T.I.B.C, 362 ug. per 100 ml. 
Stool: trichooephalus ova. 
Urine: normal. 
Idver function tests: serum bilirubin 1.1 ragm. per 100 ml., alkaline 
phosphatase 12 K.A. units, sine turbidity 9 units, thymol turbidity 
3 units, 'total proteins 5»4 g» per 100 ml., albumin 1.8 g. per 3G0 ml, 
globulin 3.6 g. per 100 ml., A/& ratios 0.5/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1.4, globulins: 
<*1 0.5, »2 °*7» ̂  l»°f gamma 2.2, total protein 7.7. 
Vitamin C: 0.3 mgra, per 100 ml. 
Vitamin A absorption test: 134 I.U. per 100 ml., rising to 369 I.U. 
per 100 ml. after 4 hours. 
Barium meal: suggestive of intrinsic gastric neoplasm. (At laparotomy 
stomach found to be normal but displaced by a marked splenomegaly). 
Histamine fast achlorhydria after maximal stimulation. 
Vitamin B12: 399 ms* per ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A.13-

Case 13 

P.R. Indian female aged 32 years (l.6559/6l) 
Admitted: 12,9.61 

History: Fever and generalised pains associated with headache for 
2 weeks. Micturition D £. Menses: hyporaenorrhoea. 

N 2 

Social and dietary history: Husband well. 2 siblings well. 
3 children lost. One child who Is well is 9 years old. Husband 
works in a knitting mill. Diet: seat once a week; fish once a month; 
no adlkj vegetables 3 times a week; fruit occasionally. 

Examination: Mucosae pale. Koilonychia, Dry skin and hair. 
C.V.S. s P. 88, B.P. 130/80. Apex beat in the 5th intercostal space 
within the aid-clavicular line* A soft ejection systolic murmur was 
present. Abdomen: 1 fingerbreadth hepatomegaly and 2 fingerbreadths 
firm splenomegaly. 

Investigations: Hb 7.8 g. per 100 ml., M.C.H.C. 31$, reticulocyte 
count 2.5$. 
Bone marrow: no free iron. Not a very cellular marrow. Erythro-
poiesis is normoblastic. 
Serum iron: 16 ug. per 100 ml., T.I.B.C. 560 ug. per 100 ml. 
Stool: normal. 
Urine: normal* 
Liver function tests: serum bilirubin 0.7 mgm. per 100 ml., alkaline 
phosphatase 7 K.A. units, zinc turbidity 6 units, thymol turbidity 
3 units, total proteins 6.3 g. per 100 ml., albumin 1.9 g. per 100 ml., 
globulin 4.4 g. per 100 ml., A/G ratio: 0.4/1.4. 
Vitamin C: nil. 
Vitamin A absorption test: first specimen 277 I.U. per 100 ml. rising 
to 1,882 I.U. per 100 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: normal. 
Blood urea: 36 mgm, per 100 ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A. 14. 

Case 34 

S.H. Indian female aged 18 years (l.751l/6l) 
Admitted: 16,ID.61 Occupation: ffotka in a clothing factory 

History; Joint pains for 4 months. Tiredness on the slightest exertion 
for 1 week. Loss of appetite for 3 days and loss of weight for 4 months. 
Menses ? 7/1-3 months. 

Social and dietary history; 8 siblings, all of whom are well. Lives 
with her parents. Met; Fairly poor. Does not eat meat. Ho eggs. 
Drinks a glass of milk 3 times a week. Fish bi-weekly. Green 
vegetables frequently. Rice for bulk. 

Examination: Hair ginger and lustreless. Crazy paveraenting of skin 
of legs. Very pale. Koilonychia. Tongue smooth. C.V.S.: P. 120. 
B.P. 115/70• Slight cardiomegaly. The 1st heart sound at the apex 
was loud and a pansystolic murEiur was present. The pulmonary sound 
was accentuated. Abdomen: 2 fingerbreadths non tender firm liver 
enlargement and a 3 fingerbreadths splenomegaly. 

Investigations: Hb 5*2 g. per 1D0 ml,, M.C.H.C, 27$>, reticulocyte count 
vfi, W.C.C. 1,800 per c.mm., 2$> eosinophils, platelets 190,000 per c.mra. 
Bone marrow: raicronoraoblastic; no iron present. 
Serum iron: 13 Jig. per 100 ml., T.I.B.C. 370 ug. per 100 ml. 
Stool: ova of ascaris, trichocephalus, hookworm and B.coli. 
Urine: occasional red blood cells. 
Liver function tests: serum bilirubin 0,5 mgm, per 100 ml., alkaline 
phosphatase 3 K.A, units, zinc turbidity 4 units, thymol turbidity 
2 units, total proteins 5.8 g, per 100 ml,, albumin 2.6 g. per 100 ml., 
globulin 3,2 g. per 100 ml,, J/G ratio: 0.8/1. 
Protein electrophoresis (in g, per 100 ml.): albumin 3,31 globulins: 
a^ 0.6, <X2 0.5, 3 1.0, gamma 2.0, total protein 7.4. 
Vitamin C: Nil. 
Vitamin A absorption test: first specimen 168 I.U. per 100 ml., rising 
to 554 I.U. per 100 ml, after 4 hours. 
Fat balance: total faecal fat content: 12,4 g.» 4.2 g., 5.6 g., 3*4 g. 
per 24 hours stool each. 
Histamine fast achlorhydria after maximal stimulation. 
Barium meal: suggestive of duodenal ulcer crater. 

Diagnosis; Iron-deficiency anaemia due to duodenal ulceration. 
Malnutrition, 
Mild hookworm infestation. 



A.15. 

Case 15 

CJf. Indian female aged 45 years (1.7862/61) 
Admitted: 27.10.6l 

History; Swelling of the feet for 2 yea r s . Pa lp i t a t ions and dyspnoea 
on exertion for 3 months. Menses 6/28; regular . Has 8 chi ldren, the 
youngest being 12 years o ld . 

Dietary his tory: Meat twice a weeic; f i sh twice a week; milk with t ea 
only; no eggs, vegetables dai ly ( a l l cooked); f ru i t occasionally. 

Examination: Mucosae pa l s . Feet oedematous. C.F.S. : P . 90. 
B.P. 135/$5. Ejection sys to l ic murmur in a l l a reas , Abdomen: Liver 
1 fingerbreadth enlarged. 

Invest igat ions: Hb 5 g . per 100 ml , , M.C.H.C. 22$, re t iculocyte count 
8$, vy.C.C, 7,900 pe r e.mm., p l a t e l e t s 260,000 per c.mm. 
Bone marrow: active c e l l u l a r . Normoblastic erythropoiesis with many 
micro-normoblasts. No haemosiderin. 
Serum iron: 20 yg. per 100 ml , , T.I .B.C. 385 ug. per 100 ml. 
Stool : trichocephalus ova. 
Urine: normal. 
Liver function t e s t s : serum b i l i rub in 0 .4 mgm. per 100 ml , , a lkal ine 
phosphatase 5 S,A, u n i t s , zinc tu rb id i ty 7 u n i t s , thymol turb id i ty 3 
u n i t s , t o t a l pro te ins 6.4 g. per 100 ml , , albumin 3.4 g . per 100 ml , , 
globulin 3,0 g, per 100 ml , , A/Q r a t i o : l , l / l . 
Prote in electrophoresis ( i n g. per 100 ml , ) : albumin 1,6; globul ins: 
a l 0 , 7 , ^2 *»0> P l*^» gsuama 2 ,4 , t o t a l protein 6 ,8 , 
Vitamin C: 0.5 mgm, per 100 ml, 
Yitamin A absorption t e s t : f i r s t specimen 344 I.U. per 300 ml. r i s i n g 
to 10,439 I .U. per 100 ml. a f t e r 4 hours . 
Free acid present on g a s t r i c ana lys is . 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A.16. 

Case 16 

L.C. Indian female aged 22 years (1.8198/61) 
Admitted: 11,11.61 Single Occupation: Housewife 

History: feakness, palpitations and dyspnoea on exertion for 2 to 3 
months. Swelling of the legs for 4 days. Menses irregular (hypo-
menorrhoea). No menorrhagia. 

Dietary history: Vegetarian, Poor diet, predominantly rice. 

Examination: Marked pallor and oedema, O.V.S.j P, 108, irregular. 
Jugular venous pressure elevated. Heart: slight cardiomegaly. 
Systolic thrill and an ejection systolic murmur at the apex. A 
gallop rhythm was heard. Abdomen: 2 fingerbreadths hepatomegaly 
and splenomegaly. Gynaecologically normal. 

Investigations: Hb 6.1 g. per 100 ml., M.C.H.O. 26.5/£, J.C.C. 9,000 
per cram., with 2jS eosinophils, platelets 540,000 per c.mra. 
Bone marrows active cellular, normoblastic erythropoiesis, the cells 
being micronorraoblasts. nhite cell series and megakaryocytes normal. 
Ho free iron observed. 
Serum iron: 10 y.g. per 100 ml,, T.I.B.C. 415 ug. per 100 nil. 
Stools: ascaris and trichocephalus ova. 
Urine: albumin trace; approximately 10 leucocytes per high power field. 
Liver function tests: serum bilirubin 0.5 mgm, per 100 ml,, alkaline 
phosphatase 7 K.A. units, zinc turbidity 6 units, thymol turbidity 
3 units, total proteins 6.7 g. per 100 ml,, albumin 3,2 g, per 100 ml., 
globulin 3.5 g, per 100 ml., A/d ratio: 0.9/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.5; globulins: 
»1 0.5, a-2 0.7, £ 0.9, gamma 2.3, total protein 6.9. 
Vitamin C: 1.3 igm. per 100 ml. 
Vitamin A absorption test: first specimen 201 I.U, per 100 ml., rising 
to 1,344 I.U. per 1D0 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: some pylorospasra demonstrated. 

Diagnosis: Idiopathic iron-deficiency anaesaia in congestive cardiac 
failure. 



A.17. 

Case 17 

B.S. Indian female aged 45 years (I.85&7/61) 
Admitted: 22.11.61 Occupation: Housewife 

History: "Burning" ep igas t r i c pain aggravated by meals and not re l ieved 
"by milk or antacids , for 2 months. Occurs for 2-3 days with remissions 
of 2-3 days. Diabetic. Gripping precordia l pain for a few days. 
Menses regular Q/28. Bleeds excessively for f i r s t 3 days for 1 year 
(12 pads per day). Para 4 , gravida jp» 

Dietary h is tory; I s "on an u lcer d i e t " . Boiled foods with decreased 
amounts of s tarch. 

Examination: Mucous membranes pa le . Tongue smooth. C.V.S.: P . 112. 
B.P, 190/90. Heart: a soft ejection sys to l i c murmur was heard. 
Abdomen: epigas t r ic and r ight hypochondrial tenderness. Spleen jus t 
palpable . On curettage no abnormality was noted in the u te rus . 

Inves t iga t ions : Hb 7.2 g. per 100 ml . , M.C.H.C. 20%, re t icu locyte 
count 3*2^1 W.C.O. 8,500 per c.mm. with % eosinophils , p l a t e l e t s 
290,000 per c.mm. 
Bone marrow: active cellular, Srythropoiesis normoblastic with micro-
normoblasts. Very scanty iron deposits seen. 
Serum iron: 11 iig. per 100 ml., T.I.B.C. 470 jig. per 100 ml. 
Stool: occult blood present. 
Urine: normal. 
Liver function tests: serum bilirubin 0.3 mgm. per 300 ml., alkaline 
phosphatase 7 K.A. units, zinc turbidity 6 units, thymol turbidity 
2 units, total proteins 7»9 g. per 100 ml., albumin 1,5 g, per 100 ml,, 
globulin 6.4 g, per 100 ml,, A/G ratio: 0.2/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1,2; globulins: 
&1 0.7, 0-2 l»k» P 1*51 gamma 1.6, total protein 6.6. 
Vitamin C: 0,6 ngm. per 100 ml. 
Vitamin A absorption test: first specimen 420 I.U, per 300 ml,, rising 
to 604 I.U. per 100 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal demonstrated pylorospasm - ? secondary to other pathology 

(?cholecystitis) 
Cholecystogram: normal. 
Barium enema: normal. 
Glucose tolerance test: fasting blood sugar of 164 mgm. per 100 ml., 
and curve was suggestive of mild diabetes. 

Djagioais: Idiopathic iron-deficiency anaemia. 
Mild diabetes mellitus. 



A.lB. 

Case 18 

B.S. Indian female aged 49 years (1.3579/62) 
Admitted: 26.4.62 

History: Epigastric pain associated with low back ache for 2 weeks. 
Dyspnoea on exertion for 2 weeks* Occasional cough. Occasional 
palpitations. Menses: 1 year irregular periods occurring every 2-3 
weeks, bleeds little fbr 2-3 days; no raenorrhagia. 

Social and dietary history: Husband is unemployed for last 3 years. 
She earns 60c. a week for washing. Occasionally helped by neighbours. 
Has one child who is living away. Child was at a tuberculosis 
sanatorium. Post-menopausal. Diet: mainly rice, bread and porridge. 
Meat once a week; occasional eggsj fish once a weekj vegetables -
beans, cabbage and dhallj fruit occasionally. 

Examination: Soars right neck (discharged pus years ago). Pallor 
of mucosae. Early koilonychia. Tongue smooth and pigmented. 
C.V.S.: P. 80. B.P. 120/80. Abdomen: spleen palpable. 1 finger-
breadth hepatomegaly. 

Investigations: Hb 6.0 g, per 100 ml., M.C.H.C. 22$, reticulocyte 
count 2«q£, W.C.C. 5#8O0 per cms., platelets 170,000 per cam. 
Bone marrow: no haemoslderin. Normoblastic erythropoiesis, cells mostly 
small normoblasts. 
Serum iron: 8 jig. per 100 ml., T.I.B.C. 394 ug. per 100 ml. 
Urine: no abnormality. 
Stool: ova of ascaris. 
Liver function tests: serum bilirubin 1.01 raga. per 100 ml., alkaline 
phosphatase 8 K.A, units, zinc turbidity 7 units, thymol turbidity 3 
units, total proteins 6.8 g. per 100 ml,, albumin 3 g. p&r 100 ml,, 
globulin 3.8 g. per 100 ml., A/6 ratio: 0.8/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.2j eg. 0.6, 
<*2 1.0, ̂  1.9, gamma 2,2, total protein 7.9. 
Mantoux positive. 
Vitamin C: 0.7 «ga. per 100 ml. 
Vitamin A absorption test: first specimen 117.6 1,11, per 100 ml., 
rising to 1159.6 I.U. per 100 ml. after 4 hours, 
free acid present on gastric analysis. 
Barium meal: normal. 
Radio-active vitamin B12 absorption test: normal, 

Djafflosis: Idiopathic iron-deficiency anaemia. 
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Case 19 

K.S. Indian female aged 14 yearn (1.1943/62) 
Admitted: 1.3.62 Occupation: Scholar 

History: Feels quite well but attended hospital because she was observed 
by the teacher to have "weak" blood. Admitted on direct questioning to 
a year of shortness of breath istoen going up steps. Pre-menarchc. 

Social and dietary history: Has 8 siblings. Diet: aeat once a week; 
eggs once a week; fish nil; milk 1 cup per day; cheese and butter 
frequently; vegetables - peas, beans, cabbage; peanuts (some type 
daily); fruit 2-3 times a week. 

Examination: Not ill. Marked pallor of mucosae. Ho koilonychia. 
Tongue normal. Abdomen: liver Just palpable. 2 fingerbreadths 
splenomegaly. C.V.S. j P. 100. Triple rhythm heard. Short early 
systolic murmur In all areas. 

Investigations: Hb 5.5 g. per 200 ml., M.C.H.C, 22^, reticulocyte 
count 2.0$, W.C.C. 8,000 per c.mm., platelets 139,000 per c.mm. 
Bone marrow: no iron observed. Moderate cellularity showing normoblastic 
erythropoiesis, normal myeloid series. 
Serum iron: 1 ug, per 300 ml., T.I.B.C. 497 ug. per 100 ml. 
Urine: no abnormality. 
Stool: ascaris and triehocephalus ova. 
Liver function tests: serum bilirubin 0.6 mgm. per 100 ml., alkaline 
phosphatase 10 K.A. units, zinc turbidity 5 units, thymol turbidity 
3 units, total proteins 6.3 g. per 100 ml., albumin 3»2 g. per 100 ml., 
globulin 3.1 g. per 200 ml,, A/& ratios l/l. 
Protein electrophoresis (in g, per 300 ml,): albumin 2.2; globulins: 
o^ 0.2, ag °»5» 0 0,5, gamma 0.9, total protein 4.3* 
Mantoux: negative. 
Vitamin C: 0.7 mgm. per 100 ml. 
Vitamin A absorption teat: first specimen 336 I.U. per 100 ml., rising 
to 779.4 I.U. per 100 ml. after 4 hours. 
Fat balance: total faecal fat content: 6 g., 5.8 g., 5.2 g«, 3.1 g., 
2.9 g. per 24 hours stool each. 
Histamine fast achlorhydria after maximal stimulation. 
Barium meal: duodenal cap distorted but not tender - a duodenal ulcer, 
though unlikely, has not been excluded. 
Radio-active vitamin B12 absorption test: within normal limits, 
Hb electrophoresis: Hb A. Alkaline denaturation » foetal Hb less than 

Hb A 2^ of total Hb. 

Diagnosis: Idiopathic iron-deficiency anaemia but a duodenal ulcer 
suggested on barium meal examination. 



A.20. 

Case 20 

K.M, Indian female aged 30 years (1.93^62) 
Admitted: 29.1.62 Occupation: Housewife 

History: Painless swelling in the upper abdomen - gradually progressing 
in size. Last menstrual period Ig- years ago. Does not smoke or drink. 

Social and dietary history: Married. 6 children ranging from 13 - 1% 
years of age, all well. Husband a salesman. Diet: Breakfast - bread, 
tea with milk and sugar. Lunch - rice, bread, vegetables, meat or fish. 
Supper - as for lunch. 

Examination: Not ill. Mucosae pale. C.V.S.: P. 84. B.P. 110/80. 
Abdomen: distended. Large mass in upper abdomen extending down to 
umbilicus, with a sharp edge and moving on respiration, felt to be 
hepatomegaly. Spleen just tipped. No ascites. 

Investigations: Hb 8.1 g. per 100 ml., M.C.H.C. 2*$, reticulocyte 
count 0.8$, W.C.C. 4,300 per c.mm., platelets 290,000 per c.mm. 
Bone marrow: no iron deposits. Cellular, normoblastic erythropoiesis, 
normal myeloid series. 
Serum iron: 28 ug. per 100 ml., T.I.B.C. 610 fig. pe** 100 ml. 
Urine: albumin*, pus cells**, occasional red blood cells. Heavy growth 
of B.ooli and A.aerogenes. 
Stool: no occult bloodj hookworm ova. Culture: negative. 
Chest X-ray: Normal except for elevation of right dome. 
X-ray abdomen: large soft tissue mass in upper abdomen on right. 
more anteriorly than posteriorly situated. 
Liver function tests: direct van den Bergh slight trace, serum bilirubin 
0.7 mgm. per 100 ml., alkaline phosphatase 8 K.A. units, zinc turbidity 
4 units, thymol turbidity 2 units, total protein 6 g. per 100 ml., 
albumin 2.7 g. pear- 100 ml., globulin 3.3 g. per 100 ml., A/<* ratio: 0.8/1. 
Mantoux: positive. 
Barium meal: normal. 
Blood urea: 30 mgm. per 100 ml. 
Pasting blood sugar: 71 Hgn. per 100 ml. 
Vitamin B12: 1M«0 ujig. per ml. 
Choleoystogram: normal. 
Intravenous pyelogram: mass appears to arise outside the kidney and 
pressing on it, obstructing upper calyces on the right. 

Diagnosis: Idiopathic iron-deficiency anaemia associated with a mild 
hookworm infestation and urinary infection. 



A.21. 

Case 21 

C.P. Indian female aged 34 years (1.620/62) 
Admitted: 18.1.62 Occupation: Housewife 

History: Ifcrsphagla fo r s o l i d s ; hoarseness; malaisej r e t ros t e rna l 
pain - ? anginal , and ge ts eas i ly t i r e d , fo r 3 months. Last menstrual 
per iod 4 days ago* No menorrhagia. Menses 16, 5*6/28. 
Numbness r igh t face - 6 years ago. Appendieectomy - 19 years ago. 
Abortion In February 1961, when she was transfused. 

f^ocia l and die tary h i s to ry : Harried. Husband and 4 children - youngest 
years old. Husband a weaver i n a t e x t i l e factory. M e t : meat 5 l b s . 

a week; f i sh occasionally} milk 1 p in t a day; cheese 1 l b . a week, 
bu t t e r l £ l b . a week; f r u i t da i ly . 

Examination: Very t h in . P a l l o r of mucous membranes. Nai l s f la t tened . 
C.V.S.i P . 84. B.P. 120/90. Abdomen: splenomegaly - j u s t palpable. 
E.N.T. opinion: normal. 

Inves t iga t ions : Hb 8.1 g . per 200 ml . , M.C.H.C. 2 $ , re t icu locyte 
count 0 .2^ , W.C.C. 3»4QO per e.mm., p l a t e l e t s 255,000 per c.mm. 
Bone marrow: contained no i ron . Erythropoiesis normoblastic; most 
normoblasts ranker small. Megakaryocytes and myeloid se r i e s normal. 
Serum i ron : 35 yg. per 100 ml . , T.I.B.C. 364 ug. per 100 ml. 
Urine: normal. 
Stool: normal. 
Liver function t e s t s : d i r ec t van den Bergh s l i g h t t r a c e , serum b i l i rub in 
0.9 mgm. per 100 ml . , a lka l ine phosphatase 5 K.A. u n i t s , z inc tu rb id i ty 
4 u n i t s , thymol tu rb id i ty 1 u n i t , t o t a l pro te ins 7 .2 g . per 100 ml , , 
albumin 3.3 g» per 200 ml . , globulin 3.9 g. per 100 ml . , A/Q r a t i o : 
0.8/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.4, globulins: 
ai 0.6, «2 0.7, 0 0.5, gamma 1.6, total protein 5»8. 
Mantoux: negative. 
Vitamin C: 0.1 mgm. jx>r 100 ml. 
Vitamin A absorption test: first specimen 252 I .IT. per 100 ml., rising 
to 688 1.17. per 300 ml. after 4 hours. 
Barium meal: normal, including a thin barium swallow. 
Free acid present on gastric analysis. 
Radio-active vitamin B12 absorption test: normal. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
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Case 22 

H.B.M. Indian female aged 56 years (1.3578/62) 
Admitted: 26.4.62 Occupation: Housewife 

History: An asthmatic for "many years". Swelling of abdomen inter
mittently, relieved by injections, for 8 years. Exacerbation for 1 
month. About 8 years postmenopausal. Dyspnoea on exertion for 2 
years. Swelling of feet for 2 weeks. 

Dietary history: Meat 2-3 times a week? 2 eggs a weekj fish 3 times 
a week; no milk; vegetables - beans, cabbage, tomatoes, potatoes. 

Examination: Pale mucosae. Oedema of ankles. Fellagrinous dermatoses 
on hands. C.V.S.: P. 76. BJP. 120/70. Chest: crepitations at the right 
base. Abdomen: marked ascites. After paracentesis 3 fingerbreadths 
splenomegaly and 3 fingerbreadths hepatomegaly, firm and irregular pal
pated. 

Investigations: Hb 5.3 g. per 100 ml., M.C.H.C. 25^, reticulocyte 
count 4.2$, W.C.C, 7,100 per c.mm., platelets 220,000 per c.mm. 
Bone marrow: no free iron. Normoblastic erythropoiesis. 
Serum iron: 9 ug. per 100 ml., T.I.B.C. 249 ug. per 100 ml. 
Urines normal. 
Stool: weakly positive for occult blood. 
Liver function tests: serum bilirubin 0.8 mgm. per 100 ml., alkaline 
phosphatase 9 K.A. units, sine turbidity 9 units, tJiymol turbidity 3 
units, total proteins 5.4 g. per 100 ml,, albumin 1.6 g. per 100 ml., 
globulin 3.8 g. per 100 ml., A/G ratio: 0.4/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1.6; globulins: 
a^ 0,8, ag 0.1, ̂  1.0, gamma 2.2, total protein 6.2. 
Mantoux: negative. 
Vitamin C: 0.2 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 403.2 1.17. per 100 ml., 
rising to 2,192.4 I.u". per 100 ml. after 4 hours. 
Barium meal: normal. 
Free acid present after maximal stimulation on gastric enalysis. 
Ascitic fluid: protein 0,9 g. per 100 ml., sterile. Few lymphocytes, 
occasional polymorphs. 
Serum e lec t ro ly tes : Na 133, K 4 . 7 , 01 133 mlo/l . 
Blood Wassermann reac t ion : negat ive. 

Diafflosia: Iron-deficiency anaemia with c i r rhos i s of the l i v e r . 

http://km2.il
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Case 25 

A.B. Indian female aged 32 years (1.4442/62) 
Admitted: 28.5.62 

History; Sensation of food sticking in the throat and difficulty with 
breathing for 2 months. Deafness since childhood, dyspnoea even at 
rest. Dysphagia. Polyuria D 6-8. Menses normal 5/28. 

N 0 
9 full-term stillbirths; last one 10 years ago; no live births. 

Social and dietary history; Husband working in a laundry. Diet: 
meat twice a week} fish occasionally; rice, bread, raealie rice and 
vegetables usually. 

Examination; Pallor of mucous membranes. Mild thyroid spelling. 
Smooth tongue. C.V.S.: P. 96. B.P. 150/100, Soft short early 
systolic murmur at base. Ho signs of thyrotoxicosis. 

Investigations} Hb 9.1 g. per 100 ml., M.C.H.C. 27^, reticulocyte 
count 1.6$, i'J.C.C. 6,900 per c.mm. 
Bone marrow: no haemosiderin. Small normoblasts. 
Serum iron: 35 ug. P«r 100 ml., T.I.B.C. 444 ug, per 100 ml. 
Urine: normal. 
Stool: normal* 
Liver function tests: serum bilirubin 0.3 mgm. per 100 ml., alkaline 
phosphatase 6 K.A, units, zinc turbidity 6 units, thymol turbidity 
2 units, total proteins 8,0 g, per 100 ml., albumin 3.3 g. per 100 
ml., globulin 4.7 g. per 100 ml., A/& ratio: 0.7/1, 
Protein electrophoresis (in g. per 100 ml.): albumin 2.3; globulins: 
<*1 0.7, <*2 1.0, 0 1.3, gamma 1.8, total protein 7.1. 
Mantouz: negative. 
Vitamin A absorption test: first specimen 92.4 I.U. per 100 ml., 
rising to 2856.0 I.U. per 100 ml. after 4 hours. 
Barium meal: no post cricoid web. Slight reflux from stomach in 
Trendellenburg position; no hiatus hernia demonstrated. 
Blood Wassermann reaction: negative. 
Serum cholesterol: 330 mgm. per 100 ml. 
Protein-bound iodine: 4.8 ug. per 100 ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
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Case 24 

G.N. Indian female aged 56 years (1.8154/62) 
Admitted: 20,10,62 Occupation: Housewife 

History: Malaise, fatigability and dyspnoea on exertion, all 
progressively getting worse, for 6 months. Has been anorectic 
throughout. Vague generalised abdominal discomfort for 6 days. 
6 months constipation, 1 week dysuria. Menses 2-3/28; no inter
menstrual bleeding. 2 days frontal headaches. 

Social and dietary history: Married, Has 10 children ranging in age 
from 22" years to 8 years. Normal deliveries. Husband earns BIO.00 
per week, one son earns R7.00 per week. Pay monthly instalments on 
a house H7.00 per month, Diets meat and fish 2-3 times a week; no 
eggs, milk, cheese; vegetables 2-3 times a week (beans, carrots, 
cabbage). (Does not eat supper herself). 

Examinations T, 103# Not distressed. Warm periphery. Pallor of 
mucosae. Flattening of nails. Smooth tongue* C.V.S.: Hyperdynamic 
circulatory state. P, 112. BJ?. 130/80, Abdomen: 1 fingerbreadth 
non tender hepatomegaly. No haemorrhoids nor ulcers on rectal 
examination. On vaginal examination - chronic cervicitis. 

Investigations: Hb 5.8 g, per 100 ml,, M.C.H.C. Z%% reticulocyte 
count 5.0̂ 6,"w.C,C. 7,000 per c.mm,, platelets 1£3,000 per c.mm. 
Bone marrow: no haemosiderin. Rather acellular with aderonormoblasts. 
Serum iron: 33 ug. per 100 ml,, f.I.B.C, 326 ug, per 100 ml, 
Urine: non catheter specimen showed: pus++ (probably due to contamination) 
Stools: ova of trichocephalus. 
Chest X-ray: normal. 
Liver function tests: direct van den Bergh positive, serum bilirubin 
1,6 mgffl. per 200 ml,, alkaline phosphatase 5 K.A, units, zinc turbidity 
7 units, thymol turbidity 3 units, total proteins 7.5 g. per 100 ml., 
albumin 2,9 g, per 100 ml., globulin 1^6 g, per 200 ml., A/G- ratio: 
0.6/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2} globulins: 
o^ 0,4, 02 0.8, p 1.1, gamma 1.7, total protein 6,0. 
Mantoux; positive. 
Vitamin C: n i l . 
Vitamin A absorption tes t : f i r s t specimen 386 I.U, per 100 ml,, rising 
to 789 I.U. per 100 ml, after 4 hours. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Blood urea: 27 mgm. per 100 ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. Chronic cervici t is 
also present. 
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Case 25 

E.A. Indian female aged 47 years (1.6994/62) 
Admitted: 30.8,62 Occupations Housewife 

History; Inability to concentrate and sundry aches. Further history 
unreliable because highly suggestible. Dyspnoea on exertion of long 
duration. Menses 4-5/30, not excessive. Was at a aental institution 
for about 3 months for similar complaints. 

Social and dietary history: 1 of 7 siblings. Unmarried. ? Mixed 
adequate diet. 

Examination: T. 96. Mucosae pale. Plaintive. Dry skin and hair, 
^ffy* facies. C.V.S.: P. 68. B .P. 125/75. C.N.3.: mental change 
suggestive of hypochondriasis and depression with slowness of activity. 
Inkle jerks delayed relaxation and return phase. 

Investigations: Hb 7.8 g. per 100 ml., M.C.H.C. 31$. 
Bone marrow: normoblastic with no stainable iron. 
Serum iron: 22 ug. per 100 ml., T.I.B.C. 507 ug. per 100 ml. 
Urine: normal. 
Stool: normal. 
Chest X-ray: minimal cardiomegaly. 
Liver function tests: serum bilirubin 0.65 mgm. per 100 ml., alkaline 
phosphatase 7*0 K.A. units, sine turbidity 4 units, thymol turbidity 
4 units, total proteins 6.2 g. per 100 ml., albumin 2.9 g. per 100 
ml., globulin 3*3 g» per 100 ol., A/Q ratio: 0.9/1. 
Mantoux: positive. 
Vitamin A absorption test: first specimen 638 I.U. per 100 ml., rising 
to 3634 I.U. per 100 ml., after 4 hours. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Electrocardiogram: low voltage. 
Serum cholesterol: 350 mgm. per 100 ml. 
Protein-bound iodine: 2*3 Hgm. per ICO ml. 1131 uptake was 4$ up to 
24 hours. Clearly in hypothyroid range. 

Diagnosis: Iron-deficiency anaemia associated with myxoedema. 
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Case 26 

S.M. Indian feaal© aged 42 years (1,8183/62) 
Admitted: 11.1D.62 Occupation: Housewife 

History; Generalised aches and pains for 1 year, progressive over the 
last o months. Palpitations for 6 months. Sore throat and mouth with 
dysphagia, mainly for solids, for 3 months. Dyspnoea on exertion and 
swelling of the feet for 3 months. Frequency of micturition with 
burning for 6 months. Araenorrhoea for 6 months. Swelling in neck for 
6 months. No voice changes. 

Social and dietary history; Married. Husband employed in a factory 
earning R6.00 per week. Had 3 children but all died soon after birth. 
Diet: meat 2-3 times a week; rice frequently; eggs 1-2 per week. 
Vegetables - cabbage, beans, potatoes, peas - 2-3 times a week. Fruit 
occasionally. No fish, milk or cheese. 

anamination: Not ill looking. Marked koilonychia. Smooth red tongue 
with angular stomatitis. Warm periphery. Legs oedematous. CV.S.: 
?. 105. BJ?. 130/60. Soft ejection systolic murmur - preeordiuo. 
Multinodular thyromegaly with a bruit overlying the left half. Bilateral 
exophthalmos with lid lag and infrequent blinking. Some sluggishness 
of movements suggestive of myopathy. 

Investigations; Hb 8.1 g. per 100 ml., M.C.H.C. 26$, reticulocyte 
count 2.^5. 
Bone marrow: no haemosiderin. Normally cellular marrow, erythropoiesis 
normoblastic. Myeloid series and megakaryocytes normal. 
Serum iron: 28 ug, per 100 ml., T.I.B.C. 36l ug. per 100 ml. 
Urine: normal. 
Stool: occult blood negative; ascaris and trichocephalus. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.5 mga. per 100 ml., alkaline 
phosphatase 11 units, sine turbidity 8 units, thymol turbidity 2 units, 
total proteins 7.4 g. per 1D0 ml,, albumin 2.1 g. per 100 ml., globulin 
5.3 g. per 100 ml., V & ratio: 0,4/1* 
Protein electrophoresis (in g, per 100 ml.): albumin 2.5» globulins: 
a-i 0.7, a-2 0.9, 0 1.3, gamma 2.0, total protein 7.4. 
Mantoux: positive. 
Vitamin Cj 0.8 mgm, per 1D0 ml. 
Vitamin A absorption test: first specimen 184 I.U, per 100 ml,, rising 
to 3074 I.U. per 100 ml, after 4 hours. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Protein-bound iodine: 9,3 ug, per 100 ml., I131 uptake 74^ at 2 hours 
(upper normal 33^) and 5!$» at 24 hours. 
Serum cholesterol: 1<K) mgm, per 100 ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
Thyrotoxioosi s. 
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Case 27 

K.D. Indian female aged 21 years. (1.4345/62) 
Admitted: 24.5.62 Single Occupation: Housewife 

History; Loose mucoid, bloody stools 3-4 times daily intermittently 
for 2 months. Vague epigastric discomfort post-prandially for 1 week. 
Has had episodes of arthralgia in all large joints intermittently over 
the past year. Occasional substernal pain for 2 weeks. Menses: last 
menstrual period 2 weeks ago. 5-6/30. No menorrhagia. fas investigated 
for dyspepsia in November 1959 after a report of melaena stools, but 
barium examination at the time was negative. 

Social and dietary history: Parents not alive - mother had a "stroke"; 
father had blood in the stools terminally. 5 siblings all of whom are 
well* Diet: meat twice a week; eggs occasionally; no fish. Condensed 
milk daily with tea* All kinds of vegetable. Curry and rice 
predominantly. 

axamination: Not ill looking. Pale. C.V.S.: P. 90. B,P. 135/70. 
Abdomen: tender in epigastrium and both iliac fossae. Descending and 
ascending colon palpable. On proctoscopy? no haemorrhoids seen and 
mucosa finely granular. Sigmoidoscope passed to 15" 1 Haemorrhagic 
areas mainly in lower rectum with mucus on mucosa. These changes 
compatible with any chronic diarrhoea. 

Investigations; Hb 8.9 g. per 100 ml., M.C.H.C. 27$, reticulocyte 
count 3««$>» W.CC. 8,000 per c.mm., platelets 240,000 per c.mm. 
Bone marrow: no haemoaiderin. Erythropoiesis is normoblastic. 
Serum iron: 16 fig. per 100 ml., T.I.B.C. 405 Mg» per 100 ml. 
Urine: normal. 
Stool: culture normal. Pus++ Blood*-*-*. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.3 mgm. per 100 ml., alkaline 
phosphatase 8 K.A. units, sine turbidity 4.8 units, thymol turbidity 
1.2 units, total proteins 6.2 g. p»r 100 ml., albumin 3.0 g. per 100 
ml., globulin 3.2 g. per 100 ml., A/S ratio: 0.9/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1.8; globulins: 
ai 0.6, «2 0*9, & 1.0, gamma 1.6, total protein 5»9» 
Vitamin A absorption test: first specimen 319 1.0. per 100 ml., rising 
to 1982 1.0. per 100 ml. after 4 hours. 
Barium meal: normal. 
Free a d d present on gastric analysis. 
Barium enema: within normal limits. 

Diagnosis: Iron-deficiency anaemia associated with dysentery, probably 
ulcerative colitis. 
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Cass 28 

P.G. Indian female aged 45 years (I.9623/62) 
Admitted: 29.11.62 

History: Abdominal pain, mainly lower abdominal, unrelated to anything 
and constant, for 3 months. Vomited frequently, particularly after 
eating or drinking anything, for 3 -weeks. 3 days loose watery stools. 
Ijyspnoea on exertion for 3 months. Menses 4-5/30. No menorrbagia. 
No raelaena. 

Social and dietary history: Married. Husband died 8 years ago of 
"heart troubleH, Has a 28 year old daughter. Therefore a widow living 
with relatives (is seeking a pension or grant to keep her going 
financially). Diets mealie rice and vegetable curry daily. Vegetables 
daily - oabbage, beans, cauliflower. Meat once a week. No fish. Milk 
with tea only. Mo butter or cheese. 

Examination: Hot distressed. Mucosae pale. Koilonychia. Tongue 
dry and smooth, C.V.S.: P. 92. B.P. 125/75. Bilateral loin tenderness. 
Proctoscopy: normal. 

Investigations: Hb 9.0 g. per 100 ml., M.C.H.C. JD0J, reticulocyte 
count 1.0$, fTc.C. 7,000 per c.mm. 
Bone marrow: no haemosiderin. Normal appearance of marrow except that 
erythroblasts are rather small. 
Serum iron: 6 ug, per 100 ml., T.I.B.C. 346 ug, per 100 ml. 
Urine: 3 leucocytes per high power field. Heavy growth of B.coll. 
Stool: asoaris and trichocephalus ova. "* 
Liver function tests: serum bilirubin 0.3 mgm. per 100 ml., alkaline 
phosphatase 8 K,A. units, zinc turbidity 2 units, total protein 6.9 
g. per 100 ml., albumin 2.8 g. per 100 ml,, globulin 4.1 g. per 100 ml. 
A/G ratio: 0.7/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.2j globulins: 
c^ 0.8, 0-2 1.1, ̂  1.2, gamma 2.8, total protein 8.1. 
Mantoux: negative. 
Vitaain A absorption test: first specimen 270 I.U. per 100 ml., rising 
to 500 I.U. ^er 100 ml. after 4 hours. 
Barium meal: scarred duodenal cap. 
Free add present on gastric analysis. 
Blood urea 37 mgm. per 1(0 ml. 
Serum electrolytes: Na 139, K 3.9, CI 86 mSo/l. 

Diagnosis: Iron-deficiency anaemia due to peptic ulceration. 
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Case 29 

M.G. Indian female aged 21 years (1,931^62) 
Admitted: 19.11.62 Occupation: Housework 

History; Puffiness of the face, l ass i tude and dyspnoea for 7 days. 
P a l p i t a t i o n s . Menses: 3-4/28, regular , scanty blood l o s s , fas 
t r ea t ed elsewhere eleven months ago for the same complaints - a f t e r 
which she had improved but then stopped taking treatment. 

Socia l and dietary h i s to ry : Unmarried. Has 6 s i b l i n g s . No other 
member" of 'family1 with" s imi la r complaint. Diet: meat twice a week} 
ea t s spinach and vegetables. Mainly r i c e , bread and pota toes . 

Examination: Marked p a l l o r . Koilonychla. Looks i l l . Smooth tongue. 
C.V.S.: P . 90. B.P. 120/80. Grade 2 eject ion sys to l i c murmur over 
preoordium and carot ids* Abdomen: 1 fingerbreadth splenomegaly. 
l|r fingerbreadth hepatomegaly, firm and sharp-edged. 

Inves t iga t ions : Hb 2.8 g . per 100 ml . , M.C.H.C. 22$, re t icu locyte 
count"' 0.2S.' 
Bone marrow: no haemosiderin. 
Serum irons 23 ug. per 100 ml., T.I.B.C. JH. ug. per 100 ml. 
Urine: albumin nil, ,+ 5 leucocytes per high power field, scanty red 
blood cells. 
Stool: ova of hookworm (heavy); occult blood positive. 
Liver function tests: serum bilirubin 0.5 mgm. per 100 ml., alkaline 
phosphatase 10 K.A. units, zinc turbidity 5 units, thymol turbidity 
1 unit, total proteins 6.1 g. per 200 ml., albumin 2.5 g. per 100 ml., 
globulin 3,6 g. per 1D0 ml., A/G ratio: 0.7/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2; globulins: 
" I 0 . 3 , og °»7» ^ 0 -9 , gamma 1 .1 . 
Vitamin C: 0 .1 mgm. per 100 ml. 
Vitamin A absorption t e s t : f i r s t specimen 80 I.U. -per 100 ml. 
r i s i n g to 630 I.U. pe r 100 ml. a f t e r 4 hours . 
Pat Balance: t o t a l faecal fat content: 5.8 g . per 24 hour s too l . 
Barium meal: normal. 
Free a d d present on ga s t r i c ana lys is . 
Vitamin B12: 344 uug. per ml. 

Diagnosis: Iron-deficiency anaemia probably due to hookworm 
in fes t a t ion . 
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Case 30 

D.S. Indian female aged k2 years (1.5383/62) 
Admitted: 3.7.62 Occupation: Housewife 

Hi story t Epigastric pain, post prandial, relieved by milk and alkalis 
for § months* Pain in the legs for 3 weeks. Progressive dyspnoea on 
exertion for 3 weeks? palpitations. Anorexia. Menses: last menstrual 
period 2 days ago. 3*4/28 j no aenorrhagia. "High blood pressure" for 
1 year. 

Social and dietary history; Married. 8 children. 2 daughters married; 
all others supporting her. Diet: ? adequate. 

Examination: Hot distressed. Mucosae pale.. Rather obese. Minimal 
ankle and sacral oedema. P. 80, B.P. 160/95. Grade 2-3 ejection 
systolic murmur. Abdomen: slight epigastric tenderness. 

Investigations: Hb 7«1 g» per 100 ml., M.C.H.C. 27$, reticulocyte 
count 5,1$t W.C.C. 10,200 per cam., platelets 510,000 per cam. 
Bone marrow: no iron. Active cellular marrow in which the normoblasts 
are small. 
Serum iron: 5 ug. per 100 ml., T.I.B.C. 525 ug» per 100 ml. 
Urines albumin nil| j 10 leucocytes per high power field; coarsely 
granular casts and epithelial cells. 
Stools occult blood positive. 
Chest X-rays heart enlarged; plethoric lung fields j rather prominent 
pulmonary conus. Consistent with congestive cardiac failure ? due to 
mitral stenosis. 
Liver function tests j serum bilirubin 0.7 mgm, per 1D0 ml., alkaline 
phosphatase 5 K.A. units, zinc turbidity 3 units, iî ymol turbidity 
2 units, total proteins 7»2 g. per 100 ml., albumin 3.2 g. per 100 ml., 
globulin 4-.0 g. per 100 ml., A/0 ratio: 0.8/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.9; globulins: 
o^ 0.6, «*2 0.8, ̂  1.1, gamma 1.9, total protein 7.3. 
Mantoux; negative. 
Vitamin Cs 0.5 mgm. per 100 ml. 
Vitamin A absorption tests first specimen 176.4 I.U. per 100 ml., rising 
to 1864.8 I.U, per 1D0 ml. after k hours. 
Barium meal: Irritable spastic duodenal caps, chronic duodenal ulcer 
not excluded* 
Free acid present on gastric analysis. 

Diagnosiss Iron-deficiency anaemia probably due to bleeding duodenal 
u l ce r . 
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Case 31 

R.3. Indian female aged 42 years (1,8827/62) 
Admitted: 1,11,62 Occupation: Housewife 

History; Swelling of abdoaen and legs for 1 week. No clear history 
of haematemesis and melaena. Menses 3"V'30; not excessive. 

Social and dietary history: Married and has 6 children, the last of 
whoa is 7 years old. Met: meat once a weekj no eggs. Diet restricted 
to vegetables, "bread and rice mainly. 

Examination: fhin, with gross ascites and oedema of legs. Afebrile. 
Pale. Mild kollonychia (no glossitis). C.Y.S.: hyperkinetic 
circulatory state. P. 120. B.P. 120/80. Vigorous pulsations in 
neck, probably venous. Apex beat in the 6th interspace at mid
clavicular line. Ejection systolic murmur at base. Gross ascites, 
spleen ballotable. 

Investigations: Hb 3.5 g« per 100 ml,, M.C.H.C. 2 ^ , reticulocytes 
0.5$, W.C.C. 2,1*00 per cram., platelets 200,000 per c.mra. . 
Bone marrow: contained no haemoslderin. 
Serum iron: 0 tig. per 300 ml., T.I.B.C. 258 jig. per 100 ml. 
Urine: normal. 
Stool: normal. 2 hookworm ova in one specimen. 
Chest X-ray: small right basal effusion. 
Liver function tests: serum bilirubin 1,4 mgm. per 100 ml,, alkaline 
phosphatase 5 £.A. units, sine turbidity 24 units, thymol turbidity 
2 units, total protein 6,1 g. per 100 ml., albumin 2.1 g, per 100 ml., 
globulin 4.0 g. per 100 ml., A?G ratio: 0.5/1. 
Protein electrophoresis (in g, per 100 ml,): albumin 1,3; globulins: 
o^ 0.6, ojg 0,4, £ 0,7, gamma 1,6, total protein 4.6. 
Mantoux: negative. 
Vitamin 0: 0,2 mgm, per 100 ml. 
Vitamin A absorption test: first specimen 16,8 I.U. per 300 ml,, rising 
to 840 I.U, per 300 ml,, after 4 hours. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Glucose tolerance test (in mgm. per 300 ml.): Fasting blood sugar 118, 
128 (£ hr.) 174 (l hr.) 148 (l£ hr.) 164 (2 hr.) 82 (2^ hr.) 
Peritoneal fluid: acellular; protein 2.2 g, per 100 ml. 

Diagnosis: Iron-deficiency anaemia with cirrhosis of the liver and 
a mild hookworm infestation. 
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Case 32 

G.P, Indian female aged 19 years (1.10958/63) 
Admitted: 14,1,63. Occupation: Clothing factory worker 

History: Swelling of legs and dyspnoea on exertion tor 1 week. 
Menses: last menstrual period 7.1.63. C 16 4/28j no menorrhagia. 
Had similar complaints a year ago. 

Social and dietary history: Earns 12,50 per week in a clothing factory. 
4 in the family unit. Father died about 15 months ago of a cerebro
vascular accident. Mother gets grants of R6.00 and R4.00 per month 
for self and 2 sons. Total income R20.Q0 per month, of which rent 
is R4.0Q per month and food costs R8.00 per month. Diet: predominantly 
vegetable. Meat once a week. Milk with tea only. Fish occasionally. 

Examinations T. 98°F. Very pale. P. 88. B.P. 110/70. Short 
ejection systolic murmur in all areas. 

Investigations; Hb 3.9 g. per 100 ml., M.C.H.C. 21.5$, reticulocyte 
count 2.5$, W.C.C. 9,000 per c m , 
Serum irons 11 fig. per 100 ml., T.I.B.C. 499 ug, per 100 »1» 
Bone marrow; no iron. 
Urines 20 leucocytes per high power field and scanty red blood cells; 
albumin present j urine sterile. 
Stool: ova of hookworm, ascaris end trichocephalus. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.2 mgm. per 100 ml,, alkaline 
phosphatase 3 K.A. units, sine turbidity 4 units, thymol turbidity 2 
units, total protein 5»^ g. per 100 ml., albumin 2.9 g. per 100 ml,, 
globulin 2,7 g. per 100 ml., A/G ratio: l,l/l. 
Protein electrophoresis (in g. per 200 ml.): albumin 2.1j globulins: 
al 0.5» <*2 0.9, $ 1.1, gamma 2,1, total protein 6.7. 
Mantoux: positive* 
Vitamin A absorption test: first specimen 218 I.IT, per 100 ml,, rising 
to 2452 I.U, per 100 ml, after 4 hours. 
Histamine fast achlorhydria after maximal stimulation. 

Diagnosis: Idiopathic iron-deficiency anaemia associated with a 
urinary infection and mild hookworm infestatical. 
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Case 33 

A.N. Indian male aged 78 years (I. 772/61) 
Admitted: 28.1.61. 

History; Exacerbation of dyspnoea on effort, swelling of the legs and 
fever for 3 wseks. History of pain in the chest (? angina) and dyspnoea 
for about 4 years. Central chest pain on effort. 

Social and dietary history; Drinks small amounts of alcohol. Smokes 
20 cigarettes a day. Diet: meat once a week; milk and bread for break
fast; fish about once a week; vegetables occasionally. 

Examination: Dyspnoeic. Somewhat confused. Marked pallor. Slight 
oedema of legs and sacrum. C.V.S.: P. 96. E.P. 120/60* Jugular 
venous pressure elevated. Heart: apex beat in the 7th intercostal 
space outside the mid clavicular line. Pansystolic murmur at apex 
conducted to the axilla. Chest: bilateral basal crepitations. 
Abdomen: 2 fingerbreadths hepatomegaly. 

Investigations; Hb 3.9 g. per ICO ml., M.C.H.C. 2J^3 ff.C.O. 8,000 per 
c.mnu 
Bone marrow: contained no haemosiderin. Cellular bone marrow: normo
blasts small, while leucopoiesis is normal. 
Serum iron: 16 ug. per 200 ml., T.I.B.C. 432 ug. per 100 ml. 
Stool: normal. 
Urine: normal. 
Liver function tests: serum bilirubin C.8 mgm. per 100 ml., alkaline 
phosphatase ID K.A. units, zinc turbidity 8 units, total proteins 7.5 
g. per 100 ml., albumin 3.3 g. per 100 ml., globulin 4.2 g. per 100 ml., 
A/G ratio: 0.8:1. 
Vitamin C: 1.8 mgm, per 100 ml. 
Vitamin A absorption test: first specimen 268 I.U. per 100 ml. rising 
to 294 I.ff. per 100 ml. after 4 hours. 
Fat balance: total faecal fat content: average excretion of 0.7 g. per 
24 hour stool. 
Barium meal: normal pattern. 
Vitamin 512: 256 uug. per ml. 
Electrocardiogram showed a right bundle branch block. 

Diagnosis: Iron-deficiency anaemia due to gastro-intestinal haemorrhage. 
Ischaemic heart disease ssith mild congestive cardiac failure. 



A . 34. 

Case 34 

B.J . Indian male aged 18 years ( l» 3319/61) 
Admitted: 5.5.61 Occupation: Handyman 

History: Progressive dyspnoea on exertion associated with pa lp i ta t ions 
for 1 year . Pain i n the l e f t chest , not p l e u r i t i c , and r igh t abdomen 
for 1 week. 

Social and dietary h i s to ry : 1 s ibl ing had a p leura l effusion. 
Diet: meat 2-3 times a week; milk with t ea ; r i c e , vegetables and 
cur r ies frequently* 

Examination: Not i l l . Very pa le . Tongue pale with smooth edges. 
C.V.S.: P . 80. B.P. 120/60. Heart: soft eject ion sys to l i c murmur in 
a l l areas . Chest: s l igh t s te rna l tenderness. "Barrel-shaped". 
Abdomen: 1 fingerbreadth firm splenomegaly; l i ve r j u s t palpable. 

Inves t iga t ions : Hb 4.9 g, per 300 ml . , M.C.H.C, 24.5$, re t icu locyte 
count '3%, "f.C.C. 3,400 pe r cram, with % eosinophils , p l a t e l e t s 160,000 
p e r c.ffiiB. 
Bone marrow: no free iron. Somewhat acellular with relatively infrequent 
primitive cells; normoblastic. 
Serum iron: 27 ug. per 100 ml., T.I,B.C. 430 jig. per 100 ml. 
Stool: normal. 
Urine: normal. 
Liver function test: serum bilirubin 0.4 mgm, per 100 ml., alkaline 
phosphatase 5 K.A, units, zinc turbidity 7 units, thymol turbidity 
2 units, total proteins 7 g. per 300 ml., albumin 4.4 g* per 100 ml., 
globulin 2.6 g. per 100 ml., A/& ratio: 1.7/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.9; globulins: 
<*1 0.6, 02 0.7, £ 1.2, gamma 1.6, 
Vitamin C: 1.0 mgm. pe r 100 ml. 
Vitamin A absorption t e s t : f i r s t specimen 227 I.U, per 100 ml . , r i s ing 
to 3»444 I .U. per 100 ml. a f t e r 4 hours. 
Free acid present on g a s t r i c analysis . 
Barium meal: no oesophageal var ices ; no u lcera t ion; pa t te rn normal. 
Vitamin B12: 636 ujig. per ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A. 35. 

Case 35 

H.E. Indian male aged 11 years (l,5840/6l) 
Admitted: 16.8.61 

History; Dyspnoea on moderate exertion and palpitations for 3 wseks. 
Vomits occasionally. No history of any blood loss. 

Social and dietary history; Adopted since he was a day old and "brought 
up as a son. Has 3 sisters and 4 brothers, all of whom are well. 
Grandfather died 11 days ago. Met: Breakfast - bread arid tea. 
liunch - bread or rice and curry. Supper - curry and rice. Meat twice 
a week (eats little)5 eggs 1-2 a week; fish seldom. Does not like green 
vegetables. 

Examination: Mucosae pale. Koilonychia, C.V.S.: P. 108. B.P. 90/60. 
Triple rhythm, a soft ejection systolic murmur and a loud pulmonary 
2nd sound. Abdomen: 1 fingerbreadth firm non tender hepatomegaly. 
1 fingerbreadth firm splenomegaly. 

Investigations: Hb 9.0 g. ^er 100 ml., M.C.H.C. 28j2, reticulocyte 
count W», vT.C.C. 11,900 per c.mm., platelets 480,000 per cms. 
Bone marrow: no iron observed. A cellular marrow in which erythro-
poiesis is normoblastic. Myeloid series and megakaryocytes normal. 
Serum iron: 30 jig. per 300 ml., T.I.B.C. 715 ug. per 100 ml. 
Stool: trichocephalus and non viable S.mansoni ova. 
Urine: S.haematobium ova; pus cells and red blood cells. 
Liver function tests: serum bilirubin 0.5 mgm. per 100 ml., alkaline 
phosphatase 11 K.A. units, zinc turbidity 16 units, thymol turbidity 
4 units, total proteins 7.5 g. per 100 ml., albumin 2.9 g. per 1D0 ml., 
globulin 4.6 g, per 300 ml., A/G ratios 0.6/1. 
Vitamin C: 1.4 mgm. per 200 ml. 
Vitamin A absorption test: first specimen 1150 I.J. per 100 ml. rising 
to 2730 I.U. per 300 ml. after 4 hours. 
Free acid present on gastric analysis. 
Barium meal: duodenal ulcers. Duodenal cap deformed, 2 ulcer craters 
one near base, other near apex and mucosae of first and beginning of 
the second part of the duodenum -was irregular. ? Mild malabsorption. 
Vitamin B12: 258 uug. p&r ml. 
Blood urea: 18 mgm. per ml. 

Diagnosis: Iron-deficiency anaemia with duodenal ulceration and 
bilharziasis. 



, ' . 36 . 

Case 36 

D.N, Indian male aged 14 years ( I . 7764/61) 
Admitted: 24.ID.61 Occupation: Jcholar 

History: Tiredness for i> months, pain in the l e f t i l i a c fossa, not 
r e l a t e d to meals and aggravated "by running for 18 months. No "blood 
l o s s , nor melaena. 

Social., and d ie ta ry h i s to ry : lias 7 s i b l i ngs , a l l of whom ®r@ wel l . 
He i s the second l a s t chi ld. Diet: meat 4 times a week; f ish once 
a monthj eggs da l ly ; railk da i ly ; vegetables and f r u i t regular ly . 

Examination: Mucosae pa le . f. 98.4°F. P . 80. B.P. K>S/fe. 
A shor t systol ic rauraur in a l l a r e a s . Liver 1 fingerbreadth 
enlarged and spleen was Just tipped. Ifo ep igas t r i c tenderness. 

Invest igat ions: lib 5»9 g. per 3D0 ml . , M.c.H.C. 2f$>t re t iculocyte 
count 1«,SĴ > if.C.C. 9,000 per e.mm., p l a t e l e t s 160,000 per cam. 
Serum i ron: 12 ug. per 100 ml . , T.I .B.C. 366 ug, per 100 o l . 
Stool: occult blood weakly pos i t ive ; trichocephalus ova. 
Urine: normal. 
Liver function t e s t s : serum b i l i rub in 0,4 mgHU per 100 ml, , a lkal ine 
phosphatase 11 K.A. u n i t s , zinc tu rb id i ty 5 u n i t s , thymol turb id i ty 
2 u n i t s , t o t a l pro te ins 6,6 g, per 100 ml, , albumin 3.2 g, per 100 ml . , 
globulin 3.4 g. per 100 ml . , A/0 r a t i o : O.S/l . 
Protein electrophoresis ( in g . per 100 ml , ) ; albumin 2 , l j globul ins: 
0.1 0 , 7 , 0-2 1,2, £ 1,4, ganaa 1*7, t o t a l protein 7«1« 
Vitamin C: 0,8 mgm, pe r 300 ml. 
Vitamin A absorption t e s t : f i r s t specimen 336 1,0. per 100 ml, r i s i n g 
to 4082 I .U. per 100 ml, a f t e r 4 hours. 
Barium meal: ga s t r i c u lcers deaonstrated. 
Histamine fas t achlorhydria a f t e r maximal st imulation. 

l>i agnosia: Iron-deficiency anaemia due to pept ic u lcera t ion . 



A. 37-

Case 5? 

M.G. Indian male aged 27 years (I.8l83/6l) 
Admitted: 9.11.61 

History: Progressive dyspnoea on exertion, palpitations, weakness, 
headache, dizziness and dryness of the tongue, for 6 months. 
Admitted to another medical ward 2 years previously when "hookworm 
anaemia" was diagnosed as based on the stool report. 

Dietary history; Meat twice a weak; fish once a seek; eggs seldom; 
milk seldom; vegetables occasionally; rice frequently. 

Examination; Marked pallor, ?« 72, B.P. 95/50, Heart: a soft 
ejection systolic murmur, AMomen: 1 fingerbreadth non-tender hepato
megaly and the spleen was Just palpable. 

Investigations: Wo 4.8 g. per IDC) ml., M.CH.C. 25?*, reticulocyte 
count 5#!$»» platelets 110,000, ,T.0,C« 4,200 per e.mm. with 2A 
eosinophils. 
Bone marrow: normoblastic erythropoiesis *«rith many sdcronorraoblasts. 
Iron deposits very scanty. Normal erythropoiesis with many micro-
no rmoblasts, 
Serum iron; 12 ug. per 100 ml., T.I.B.C. 414 ug, par 100 ml* 
Stool: normal. 
Urine: normal. 
Liver function tests: serum bilirubin 0,2 mgm. per 100 ml., alkaline 
phosphatase 7 K.&. units, zinc turbidity 6 units, thymol turbidity 
1 unit, total proteins 6.9 g. per 100 ml,, albumin 3.9 g. per 100 ml., 
globulin 3.0 g. per 100 ml., A/0 ratio: 1.3/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.8; globulins: 
al 0.3, Go °*̂ » P °"̂ » ^amR& i*0* total protein 5,3. 
Vitamin C: N i l . 
Vitamin A absorption t e s t : f i r s t specimen 436 I .U. per 100 ml . , r i s i n g 
to 2,100 I.U. per 100 ml, a f t e r 4 hours. 
Free acid present on g a s t r i c ana lys i s . 
Barium meal: negative, 

diagnosis: Id iopathic iron-deficiency anaemia. 



A.38. 

Case 38 

M.K. Indian aa le aged 25 years ( l . 84 l6 /6 l ) 
Admitted: l 6 . l l . 6 l 

Histozy: Generalised weakness, Joint pains and dyspnoea for 2 years , 
Exacerbation of swelling of j o i n t s for 1 week. In C Weird in April 
I960 for ankylosing spondylit is ( c l i n i c a l l y ) . Frequency of micturi t ion 
but no dysuria. 

Dietary h i s to ry : vegetarian - no eggs, meat, asilk o r f i sh . 

fSxaaination: Dull . Koilonychia. Marked p a l l o r of mucosae. 
Jugular venous pressure elevated to 2 cm. P . 90. B.P, 130/80, 
Sect ion sys to l i c murmur. Abdomen: spleen j u s t t ipped. 

Knees and spine: fu l l acrvezaent e l i c i t e d . 

Invest igat ions: fib 6 .1 g. per 100 ml . , M.G.H.C. 22, re t icu locyte 
count 2 .0^, wTc.C. 7,300 sdth 12,1 eosinophils , p l a t e l e t s 230,000 
per c.ram. 
Bone narrow: normoblastic erythropoiesis . Ce l l s micronorsoblasts. 
Occasional g iant metaaQrelocytes. No iron seen. 
Serum iron: 9 ug. per 100 mi . , T.I.B.C. 460 jig. per 100 ml. 
Stool: l i gh t hookworm infes ta t ion and no occult blood. 
Urine: normal. 
Liver function t e s t s : serum b i l i r ub in 0 .4 agm, per 100 s i . , a lka l ine 
phosphatase 6 K.A. u n i t s , z inc tu rb id i ty 34 u n i t s , thymol t u rb id i t y 
2 u n i t s , t o t a l proteins 6,2 g, per 100 ml. , albumin 3.0 g. per 100 ml . , 
globulin 3.2 g, per 100 ml. , A/G r a t i o : 0 . 9 / l . 
Protein electrophoresis ( in g. per 100 nil .) : albumin 2.2j g lobul ins : 
&1 0 . 3 , Qg 0.9* 0 1«3» gasaaa 1.8, t o t a l protein 6 .5 . 
Vitaain C: 0,6 agm. per 1D0 ml. 
Vitamin A absorption t e s t : f i r s t specimen 201 I.U. per 100 ml, r i s i ng 
to 2,394 I .U. per 100 ml, a f t e r 4 hours. 
f ree acid present on g a s t r i c ana lys i s . 
Barium meal: some delay in stomach emptying, i . e . in a 6-hour film 
barium was s t i l l present but n i l e l se abnormal. 

Diafflosis: Iron-deficiency anaemia associated with a s l i d hookworm 
infes ta t ion and ankylosing spondyl i t i s . 

http://l6.ll.6l


A.39. 

Case 39 

C.R. Indian aale aged 28 years (1.2173/62) 
Admitted: 8.3.62 

History; Headache and vague abdominal pain with diarrhoea passing 1-2 
stools per day, for 4-5 months. Progressive tiredness, insomnia and 
swelling of feet and legs for 1 month. Palpitations when going uphill. 
Appetite good. Nocturnal frequency of micturition. Perforated peptic 
ulcer in 1955. Gastrectomy in 1956. Haenorrhoidectomy in 1961 after a 
3-year history. 

Social and dietary history: One of a family of 13. Unmarried. Lives 
with family. Earns R13.00 per meek. Smokes 20 cigarettes a day. 
Diet: Heat once a week; fish once a week; eggs once a week; butter 
daily; no milk; vegetables - cabbage, carrots, peas, beans, potatoes, 
lettuce, pumpkin, spinach - daily (some type); fruit - daily (oranges, 
bananas, apples). 

Examination: Not ill looking. Mucosae very pale. Flattening of nails. 
C.V.S.: P. 120. B.P. I40/6O. Short systolic murmur over the precordium. 
Abdomen: healed operation scars. 2 fingerbreadths hepatomegaly. Slight 
epigastric tenderness. 

Investigations: Hb 4.0 g. per 100 ml., M.C.H.C. 23$, reticulocyte count 
2$, I.C.C. 9,000 per c.mra., platelets 1,580,000 per c.mm. 
Bone marrow: no free iron. Fairly active marrow as regards erythrocytes 
and megakaryocytes. Red blood cell precursors mostly small normoblasts. 
Serum i ron: 7 ug. per 100 ml . , T.I.B.C. 545 ug. per 100 ml. 
Urine: normal. 
Stool: ova of trichocephalus. 
Liver function tests: serum bilirubin 0.4 mgm. per 100 ml., alkaline 
phosphatase 5 K.A. units, sine turbidity 2 units, thymol turbidity 
1 unit, total proteins 5«6 g. per 100 ml., albumin 3.1 g. per 100 ml., 
globulin 2.5 g. per 100 ml., A/G ratio: 1.2/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 2.6; globulins: 
<&1 0.5, 02 1.0, $ 1.8, gamma 2.0, total protein 7.9. 
Vitamin C: 0.5 mgm. per 100 ml. 
Vitamin A absorption t e s t : f i r s t specimen 84.O I.T7. per 100 ml . , r i s ing 
to 806.4 I.u". per 100 ml. a f t e r 4 hours. 
Histamine fas t achlorhydria a f te r maximal s t imulat ion. 
Barium meal: gastrectomy. Some flocculation on 2 hour film. 
Radio-active vitamin B12 absorption t e s t : suggests moderate impairment 
of absorption. 
Serum calcium: 9.15 mgm. per 100 ml. 
Blood fassermann react ion: negat ive. 

Diagnosis: Iron-deficiency anaemia associated with a post-gastrectoray 
syndrome. 



A.^Q-

Case kO 

R.S. Indian male aged 12 years 
Admitted: 2.7.62 

History: Shortness of breath of many years duration. Vague pains in 
the legs for 1 week. Anorexia for a long time. An asthmatic for years. 
Ho history of any blood loss. 

Social and dietary history: Has 5 siblings* Father has hypertension. 
Met: has a small appetite. Bread, rice, milk occasionally} eats no 
meat. 

Examination: Hot distressed. Marked pallor. Flat nails. C.V.S.: 
P. 80. B.P. 110/60. Grade 2-3 ejection systolic murmur. Abdomen: 
1 fingerbreadth hepatomegaly. 

Investigations: Hb 5.2 g. per 100 ml., M.C.H.C. 22$, reticulocyte 
count 1.2$, W.C.C. 6,200 per cam., platelets 227,000 per cam. 
Bone marrom no haemosiderin granules. Brythropoiesis is normoblastic. 
Serum iron: 12 ug. per 100 ml., T.I.B.C. k$9 ug. per 100 ml. 
Stool: no occult blood} ova of trichooephalus. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.5 mgm. per 100 ml., alkaline 
phosphatase 22 K.A. units, zinc turbidity 7 units, thymol turbidity 
3 units. 
Protein electrophoresis ( in g. per 100 ml.): albumin 1.9} globulins: 
a^ 0 .7 , «*2 0#8, 3 1.3, gamma 2.2. 
Mantoux: positive. 
Vitamin C: 0.2 mgm. per 100 ml. 
Vitamin A absorption t es t : f i r s t specimen 1066 I.U. per 100 ml. rising 
to IMA I.U. per 100 ml. after 4 hours. 
Barium meal: normal. 
Free acid present without stimulation on gastric analysis. 
Vitamin B12: 519 uug. per ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
Bronchial asthma. 

(1.5359/62) 
Occupation: Scholar 



A.41. 

Case 41 

G J . Indian sale aged 7 years (1.6353/62) 
Admitted: 7.8.62 

History: Progressive breathlessness and tiredness on exertion for 2 months. 
Fever, generalised joint pains and yellowness of eyes for 1 week. Had 
an epistaxis 3 days ago. Stools well coloured} no melaena nor any blood 
loss from elsewhere. 

Social and dietary history: 5th child, others well. Diet: meat daily, 
vegetables daily. 

Examination: In some distress showing pallor of mucous membranes, 
flattened nails and mild jaundice. T. 100.5. C.V.S.: P. 108. 
B.P. 90/65. hyperdynamic pulsations over precordium with a grade 3 
early short systolic murmur. Abdomen: 2f fingerbreadths hepatomegaly 
and 2 fingerbreadths splenomegaly. 

Investigations: 4.0 g. per 100 ml., M.C.H.C. 23$, reticulocyte count 
5«6$# W.C.O. 30,600 per o.mm., platelets 445,000 per c.mm. 
Bone marrow: trace of haeraosiderin. Fairly cellular marrow with normo
blastic erythropoiesls; the normoblasts being rather small. 
Serum iron: 8 ug, per 100 ml., T.I.B.C. 446 ug. per 100 ml. 
Urine: normal. 
Stool: normal. 
Liver function tests: direct van den Bergh positive, serum bilirubin 
1.6 mgm. per 100 ml., alkaline phosphatase 37 K.A. units, sine turbidity 
11 units, thymol turbidity 9 units, total proteins 6.9 mgm. per 100 ml., 
albumin 2.5 mgm. per 100 ml., A/& ratio: 0.6/1. 
Protein electrophoresis (in g, per 100 ml.): albumin 2.3; globulins: 
ai 0.8, &2 1.0, 8 1.3, gamma 1.7, total protein 7.1. 
Mantouxi negative. 
Vitamin C: 0.5 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 218.4 I.tf. per 100 ml., rising 
to 2,352.0 I.U. per 100 ml. after 4 hours. 
Barium meal: normal. 
Free acid present on gastric analysis* 
Blood Wasmermann reaction: negative. 
Hb electrophoresis Hb A/Hb A. 
Serum vitamin B12: 787 uug. per ml. 
Coomb's test: antierythrocyte antibodies not detected. 

Diagnosis: Idiopathic iron-deficiency anaemia. 
Infective hepatitis. 



A. hZ. 

Case 42 

S.M, Indian male aged 12 years (1.2753/62) 
Admitted: 28.3.62 Occupation: Scholar 

Hiatiorjs Intermittent attacks of diarrhoea since 9 months old. 
Occur at the rate of an episode every 3-5 weeks. Mentally "backward" 
and dull hut milestones normal. Palpitations on exertion - 3-4 months, 
associated with dyspnoea on exertion and tiredness. 

Social and dietary history* Fourth of a family of 9\ 1 died at the 
"age of 2§r years of "running stomach". One sister had ? "anaemia" 
3 years ago. Father a taxi owner - used to earn up to $50,00 per 
monthj now less because car old. Diets meat 3 times a week} vegetables 
dailyj fish twice a weeks eggs 4-5 times a week. 

Examination: Looks ill. Marked pallor. Koilonyehia. Smooth tongue. 
C.V.S.: P. 308, B,P. 120/6o. Jugular venous pressure elevated to 
angle of jaw. Ejection systolic murmur Grade II-III and 1st heart 
sound loud. Abdomen: 2 fingerbreadths nan tender hepatomegaly. 
Spleen tipped. Fundi: pale. 

Investigations: Hb 3*4 g, per 100 ml,, M.C.H.C, 8 $ , reticulocyte 
count"3«<$, W.C.C. 4i900 per c.ma., platelets 300,000 per cms. 
Bone marrow: no haemosiderin, Erythropoiesls is normoblastic, the 
red cell precursors being rather small. 
Serum iron: 17 ug, per 100 ad.., T.I.B.C. 347 ug. per 100 ml. 
Urine: normal. 
Stool: trichocephalus ova and S^ooli. 
Chest X-ray: slight cardiac enlargement. 
Liver function tests: serum bilirubin 0.4 mgm. per 300 ml., alkaline 
phosphatase 8 K.A. units, zinc turbidity 3 units, thymol turbidity 
2 units, total proteins 7,0 g. per 100 ml., albumin 2.9 g. per 100 
ml., globulin 4.1 g. per 300 ml., A/G ratio: 0,7/1, 
Protein electrophoresis (in g, per 300 ml.): albumin 2.2; globulins: 
aii 0.4, 02 1,0, P 1.4, gamma 2.0, total protein 7,0. 
Mantouxt negative. 
Vitamin C: 2.4 mgm. per 300 ml. 
Vitamin A absorption tests first specimen 109.2 I.U. per 100 ml., 
rising to 898.8 I.U. per 100 ml. after 4 hours. 
Fat balance: total faeeal fat content: 2.8 g., 1.6 g., 3,9 g., 2.0 g., 
1.1 g. per 24-hours stool each. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Hb electrophoresis: Hb A/Bb A. 
Blood urea: 18 mgm. per 300 ml. 

Diagnosis: Idiopathic iron-deficiency anaemia. 



A. hj>. 

Case 43 

P.M. Indian male aged 76 years (1.4582/62) 
Admitted: 4»6.62 

History: Intermittent attacks of epigastric pain, relieved by alkalis, 
for 10 years. Numbness of little and ring fingers of both hands. 

Examination: Hot distressed. C.V.S.: P. 86. B.P. 145/70. Abdomen 
demonstrated some fullness and a succussion splash elicited. Left 
kidney palpable. Moderate benign hypertrophy of the prostate. 

Investigations: Hb 7»8 g. per 100 ml., M.C.H.C. 28$, reticulocyte 
count 2.1$, W.C.C. 7,800 per c.mm., platelets 435*000 per com. 
Bone marrow: no iron. Erythropoiesis is normoblastic. 
Serum iron: 22 jig. per 100 ml., T.I.B.C. 436 ug. per 100 ml. 
Stool: trichocephalus ova and occult blood positive. 
Urines pus+. 
Liver function tests; serum bilirubin 1,2 ragm, per 100 ml., alkaline 
phosphatase 6 K.A. units, zinc turbidity 8 units, thymol turbidity 
2 units, total proteins 8.1 g. per 100 ml., albumin 3.4 g. per 100 ml., 
A/<* ratio: 0.7/1. 
Vitamin C: 1.6 mgm. per 100 ml. 
Vitamin A absorption tests first specimen 604 I*tf. per 100 ml., rising 
to 823 I.U. per 303 ml. after 4 hours. 
Barium meal: duodenal ulcer with pyloric stenosis. 
Free acid present on gastric analysis. 

Diagnosis: Iron-deficiency anaemia with pyloric stenosis due to a 
chronic peptic ulcer. 



A. 4*K 

Case 44 

B . I . African female aged 34 years (27441/6°) 
idmit ted: 13.9.$0 Occupation: Teacher 

History: Headache for 1 year . "Dysmanorrhoea. Painful r igh t leg for 
3 wsHsks. Eyspnoea on exertion for 3 weeks. Pa lp i t a t ions . Constipation. 
Menses: Cl6 4/28. Diarrhoea with blood 1 month ago; 4 Oaesarean sect ions . 

Socia l and d ie ta ry h is tory : Family income R5.00 per jaonth} 4 children 
and self ; no alcohol . Diet: meat once a week; f i sh twice a week; mills: 
da i ly with porridge only and t ea ; eggs 1 a day; vegetables da i ly -
pota toes , spinach, cabbage; f ru i t - oranges and bananas frequently. 

Bxaaination: Marked p a l l o r . C.V.S.: P . 82. 3 .P . llo/TO. 
Heart: e jec t ion sys to l ic murmur. Abdomen: splenomegaly. 

Inves t igat ions : Hb 7 g. p&r 100 ml . , M.f'.II.O. 27/*, re t icu locytes 2?, 
p l a t e l e t count 250,000 per c.saa. 
Bone marrow: contained no haemosiderin. 
Serum iron: 30 ug. per 100 ml., T.I.B.C. 407 ug. per 200 ml. 
Stool: normal. 
flrine: scanty red blood cells. 
r.iver function tests: serum bilirubin 0.4 mgm. per 10G ml., alkaline 
phosphatase 5 K.A. units, zinc turbidity 14 units, thyraol turbidity 
7 units, total proteins 7.5 g. per 100 ml., albumin 3,2 g. per 100 nil,, 
globulin 4.3 g. per 100 si. A/G ratio: 0.7/1. 
Vitamin C; 2.2 mgia, per 100 ml. 
Vitamin A absorption test: first specimen 294 1.0. per 100 ml. rising 
to 890 I.U. per 100 ml, after 4 hours. 
Free acid present on gastric atsalysis. 
Mantous react ion: weakly pos i t i ve . 
Vitamin B12: 325 uug. per ml. 

Diagnosis: Iron-deficiency anaemia probably due to repeated Caesarean 
sect ions. 
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Case 45 

G.N, African female aged 53 years (7176/61) 
Admitted: 4 .3 .61 Occupation: Housewife 

History: Bronchial asthma for 20 yea r s ; exacerbation for 1 day. 
Swelling of legs and dizziness for 1 week. 

Socia l and dietary h i s to ry : Financia l ly ass is ted by s i s t e r as has 
no income of her own. Two l ive chi ldren, 4 dead, ^ost-menopausal. 
Diet: meat twice a week; eggs and f i sh occasionally; vegetables 3 
times a week; f r u i t once a week. (Probably a poor d ie t ) . 

Examination: 'Qjrspnoeie. Mucous membranes pa le . Oedema of legs 
and sacrum. C.V.S.: P . 80. B.P. 130/90. Gallop r h y t t a . 
Chest: marked bronchospasm. Abdomen: 3 fingerbreadths hepatomegaly. 
Sigmoidoscope passed up to 15 cm. and no lesion seen. 

Invest igat ions: lib 9*4 g» per 1D0 ml . , K.C.H.C. 2§:?i, re t iculocyte 
count '6%, "'•V.C.C. 7,200 per c#mm. with X7f° eosinophils . 
Serum iron: 1? jig. per 100 ml . , T.I .B.C. 445 ug. per 100 ml. 
Stool : weakly posi t ive for occult blood. 
Urine: normal. 
Vitamin A absorption t e s t : f i r s t specimen 117.6 I.U. per 100 ml, 
r i s i n g to 352.8 I.U, per 100 ml. a f t e r 4 hours. 
Pat balance: t o t a l faecal fat content: 21.2 g . , 5.8 g . , 12.3 g , , 
4 .7 g. per 24 hours s too l each. 
Free acid present on g a s t r i c ana lys i s . 
Barium meal: normal. 
Vitamin B12: 223 jiug. -per ml. 
Barium enema: normal. 

Piafgiosis: Iron-deficiency anaemia due to sub-c l in ica l steatorrlioea. 
Bronchial asthma. 
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Case 1*5 

RJNf. African female aged 30 years (16522/62) 
Admitted: 22.5.62 

History: Terminal haeraaturia associated with dysuria, frequency and 
pain in the left iliac fossa, for 2 months. Swelling of the feet and 
face for 2 weeks. Dyspnoea on exertion and tiredness for 1 week. 
Menses: normal. Occasional palpitations. Dizziness for 6 months. 
Mo history of blood loss. 
1956/8 In King Edward VIII Hospital - "heart trouble* - swelling of 

feet without dyspnoea. 
1959 » n H » » . antepartum haemorrhage for which 

she had required a blood transfusion. 
1961 " " " " H treated for abdominal pain. 

Social and dietary history: 1953 - miscarriagej 1956 - stillbirth} 
1959 a live birth. Father died - 1 cause; mother well, k siblings 
all of whom are well. Neither drinks nor smokes. Diet: meat 3 times 
a week (3 lbs. weekly for 2 adults). No milk. Pish once a week. No 
eggs. Fruit - bananas and apples daily. Vegetables - cabbage, pumpkin, 
onion, potatoes. No. beans, tomatoes, peas. Main diet: rice, raealie 
meal porridge, potatoes, cabbage and meat. 

Examination: Not ill. Slightly built. Pallor and slight oedema of 
feet. Early koiloaychia. Smooth tongue. C.V.S.: P. 80. B.P. 125/85. 
Short systolic murmur. Abdomen: 2-3 fingerbreadtha smooth non tender 
hepatomegaly; 1 fingerbreadth splenomegaly. Rectal examination: normal. 

Investigations: Hb 8,5 g. per 100 ml., M.C.H.C. 27$, reticulocyte count 
3.6%, W.C.C. 7,700 per c.mm,, platelets 653,000 per e.mm. 
Bone marrow: no haemosiderin. Fairly active, normoblastic erythropoieais. 
The normoblasts are small. 
Serum iron: 17 ug. per 1D0 ml., T.I.B.C. 506 ng. per 100 ml. 
Urine: albumin, pus , red blood c e l l s ; ova of S.haematobium; B.col i 
cultured. "" "" 
Stool: no abnormality. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.9 mgm. per 100 ml., alkaline 
phosphatase 6 K.A. units, sine turbidity 7 units, thymol turbidity 2 
units, 1»>tal proteins 6.9 g. per 100 ml., albumin 2,5 g, per 100 ml,, 
globulin 4.4 g. per 100 ml,, A/<* ratio: 0.6/1, 
Protein electrophoresis (in g. per 100 ml.): albumin 1.6; globulins: 
ai 0.9, a2 2.0, p 1,8, gamma 2.4, total protein 8.7. 
Mantoux: positive. 
Vitamin Cj 2.5 mgm, per 100 ml. 
Vitamin A absorption test: first specimen 268 1,0". per IOC' ml. rising 
to 1797 I.U. per 1P0 ml. after k hours. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Blood urea: 18 mgm, per 100 ml. 

Diagnosis: Iron-deficiency anaemia associated with urinary bilharziasis 
and probable cirrhosis of the liver with bleeding oesophageal varices. 
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Case 47 

M.N. African female aged 62 years (34224/62) 
Admitted: 13.11.62 Occupation: Housewife 

Hisforyt Generally unwell for 1 month, feeling weak, mildly brea th less ; 
and watery diarrhoea for 1 week. Post-menopausal for yea r s . No symptoms 
suggestive of peptic u l ce ra t ion , no blood loss i n s tools or melaena. 

Social and dietary h i s to ry ; Has 5 chi ldren, the youngest chi ld being 
15 years o ld . Diet does not include meat, f ish or eggs - consisting 
la rge ly of samp, beans, mealie r i c e , tea and bread. 

gxamination: Wasted. T. 99 - 100°F. Pel lagra dermati t is forearms. 
Mucosae p a l e . Smooth tongue. P . 100. B.P. 90/60. Ejection sys to l ic 
murmur a t a l l areas . 

Inves t igat ions : Hb 4.0 g. per 1D0 ml . , M.C.H.C. 2 ^ , re t iculocyte 
count 7 .0$ , W.C.C. 7,000 per cam. 
Bone marrow: no haemosiderin. 
Serum iron: 20 ug. per 100 ml . , T.I.B.C. 297 ug. per 100 ml. 
Urine: normal. 
Stool: ova of hookworm} occult blood strongly pos i t ive ; Shigel la 
fleamer 2 cultured. 
Chest X-ray: normal. 
Liver function t e s t s : serum b i l i rub in 0 .4 mgra. per 100 m l . , a lkal ine 
phosphatase 8 u n i t s , zinc tu rb id i ty 8 u n i t s , thymol t u rb id i ty 2 u n i t s , 
t o t a l p ro te ins 6.8 g. per 100 ml . , albumin 2.5 g. per 100 ml . , globulin 
4 .3 g. per 100 ml . , A/<* r a t i o : 0 . 6 / 1 . 
Protein electrophoresis ( i n g, per 100 ml . ) : albumin 1 .1 ; globulins: 
<*1 0 . 7 , a-2 0 . 8 , £ 1 .1 , gamma 1.4, t o t a l prote in 5 . 1 . 
Mantoux: negat ive. 
Vitamin C: 1.0 mgm. per 100 ml. 
Vitamin A absorption t e s t : f i r s t specimen 50 I.U. per 100 ml . , r i s ing 
to 302 I .U. per 100 ml. a f te r 4 hours. 
Pat balance: t o t a l faecal fa t content: 17.6 g . , 8.3 g . , 10.1 g . per 
24 hours s too l each. 
Barium meal: stomach emptied a t rapid r a t e , i . e . evidence of gas t ro 
i n t e s t i n a l hurry, in keeping with avitamosis. 
Free acid present on g a s t r i c ana lys is . 
Glucose tolerance t e s t ( i n mgm. per 100 ml . ) : Fasting blood sugar 100, 
152 (£ h r . ) 152 ( l h r . ) 182 ( 4 h r . ) 126 (2 hr . ) 1 0 8 ( 2 i h r . ) . 
Barium enema: normal. 

Diagnosis: Iron-deficiency anaemia associated with pe l lagra and 
hookworm in fes ta t ion together with malabsorption. 
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Case 48 

M.G. African female aged 30 years (28245/62) 
ildmitted: 18,9.62 Occupation: Housewife 

History: Progressive dyspnoea on exertion associated for last 2 months 
with burning retrosternal pain^ for 1 year. Palpitations for 1 year. 
Swelling of feet for 2 months. Activities limited for last 6 months 
because of dyspnoea. Anorexia for 2 months. Menses: 2/12 amenorrhoeaj 
recalls heavy menses for 2 months in raid year immediately prior to 
amenorrhoea. Was treated for dyspnoea on exertion 3 months ago. 

Social and dietary history: Married. 5 children, the youngest being 
7 years old. Diets poor. Mainly maize products with meat once or 
twice a month; occasionally vegetables; no milk, eggs or fish. 

Examination: Distressed. Dyspnoeic at rest. Afebrile. Marked pallor. 
Smooth tongue. Flat nails. Oedema of legs and sacrum, farm periphery. 
Jugular venous pressure elevated. C.V.S.: P. 112, collapsing, B.P. 
150/50* Apex beat in the 7th intercostal space in mid axillary line 
and both a right and a left ventricular impulse felt. Murmurs of mitral 
incompetence and aortic incompetence and possibly aortic stenosis 
associated with a thrill in the neck. Abdomen: 4 fingerbreadths tender 
hepatomegaly. Spleen just palpable. 

Investigations: Hb 7.4 g. per 300 ml., M.C.H.C. 27$, reticulocyte 
count 2T5*." 
Bone marrow: no haemosiderin. Micronormoblastic erythropoiesis. 
Serum iron: 25 Mg. per 100 ml., T.I.B.C. 365 ug. per 100 ml. 
Urine: normal. 
Stool: cysts of E.ooll and negative for occult blood. 
Chest X-ray: massive generalised cardiomegaly with pulmonary congestion. 
Liver function tests: serum bilirubin 0,6 mgm, per 100 ml., alkaline 
phosphatase 7 K.A. units, zinc turbidity 15 units, thymol turbidity 4 
units, total proteins IS g. per 100 ml., albumin 2.5 g. per 100 ml,, 
globulin 5,4 g, per 300 ml., A/& ratio: 0.5/1. 
Protein electrophoresis (in g, per 100 ml,): albumin 2.1; globulins: 
a^ 0.4, «2 °»9# 3 1*7, gamma 2.4* total protein 7,5. 
Mantoux: positive. 
Vitamin C: 0.9 mgm, per 100 ml. 
Vitamin A absorption test: first specimen 218,4 I.U. per 300 ml. rising 
to 1486.8 I.U, per 100 ml. after 4 hours. 
Free a d d present on gastric analysis. 
Electrocardiogram: left axis deviation with lef t ventricular hypertrophy. 
Blood culture: Staph.aaprophyticus. 
Antl-streptolysen t i t r e : 125 uni ts . 
Vitamin B12: 444 Wig. per ml. 

Diaspiosia: Iron-deficiency anaemia associated with congestive cardiac 
failure cfcie to chronic rheumatic heart disease. 
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Case k9 

B.M. African female aged 58 years (19555/62) 
Admitted: 23.6.62 Occupations Housewife 

History; Dizziness, malaise, headache, for about 1 year. Dyspnoea 
on exertion. Palpitations. Bost-aenopausal for many years. No 
history of blood loss. 

Social and dietary history: Married. Husband died long ago of "chest 
trouble**. No children. Lives with nieces (6 in house). Unemployed, 
Diet: meat rarelyj no milk; fruit rarely. Mainly aealie seal porridge, 
samp, beans, mealie rice. Does not get sufficient food herself. 

Examination*. Not ill looking* Pallor of mucous membranes. Tongue: 
normal. 1 finger-nail flat. C.V.S.: P, 208. B.P. 150/90. Short 
systolic murmur. Abdomen: 3 fingerbreadths soft non-tender hepatomegaly. 
No splenomegaly. 

Investigations: Hb 4,2 g. per 100 ml,, M.C.H.C. 23??, reticulocyte 
count OPS, W.C.0, 12,000 per cmm, with 23$ eosinophils, platelets 
660,000 per cmm. 
Bone marrow: no i ron seen. Fa i r l y act ive ery thropoles is , micro-
normoblasts. 
Serum iron: 9 Jig. per 100 ml , , T.I.B.C. 325 "g . per 100 ml. 
Urine: normal. 
Stool: ova of hookworm and trichocephalua. 
Chest X-ray: normal. 
Liver function t e s t s : serum b i l i r u b i n 0,5 mgm, ^er 100 ml. , a lka l ine 
phosphatase 6 K.A. u n i t s , zinc tu rb id i ty 8 u n i t s , thymol tu rb id i ty 
2 u n i t s , t o t a l prote ins 6.2 g, per 100 ml , , albumin 1.7 g . per 100 ml . , 
globulin 4«5 g» per 100 ml . , A/Gt r a t i o : 0 , 4 / 1 . 
P ro te in electrophoresis ( i n g, per 100 ml . ) : albumin 1.6j globul ins: 
» i 0 , 5 , «2 0 . 6 , ^ 1.0, gamma 2 .0 , t o t a l protein 5 ,7 , 
Mantoux: pos i t ive . 
Vitamin A absorption t e s t : f i r s t specimen 638.I1- I .U. r i s ing to 1260 
I .U, per 300 ml, a f t e r 4 hours. 
Barium meal: normal. 
Free acid present on g a s t r i c ana lys i s . 
Blood urea: 37 mgm, per 100 ml. 

Diagnosis: Iron-deficiency anaemia due to hookworm infes ta t ion . 

http://638.I1-
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Case 50 

M.M. African male aged 25 years (18892/62) 
Admitted: 16,6,62 Occupation: e l e c t r i c i a n ' s 

a s s i s t a n t . 

History: Weakness and tiredness for 2 months. Left upper quadrant 
pain and backache for 2 weeks. Unproductive cough for 3 days. 
Dyspnoea on exertion and palpitations. 

Social and dietary history: Harried and has 2 children. Works as 
an electrician's assistant earning R7»90 a week. Diet: predominantly 
maize and its products. 

Examination: Looks ill. Mucous membranes pale. C.V.S.: P. 80, 
? collapsing. B.P. 150/80. Ejection systolic murmur. Abdomen: 
5 fingerbreadths mildly tender splenomegaly, 2 fingerbreadths 
non-tender hepatomegaly. 

Investigations: Hb 6.0 g. per 100 ml., M.C.H.C. 21$, reticulocyte 
count 6,7$> f.C.C, 3*400 per o.mm., platelets 52,000 per cam. 
Bone marrow: no haemosiderin seen. A normally cellular marrow with 
normoblastic erythropoiesis. Myeloid series normal. A few mega
karyocytes observed. 
Serum iron: 2> Jig. per 100 ml., T.I.B.C. 410 ug. per 100 ml. 
Urine: normal. 
Stool: occult blood positive. 
Chest X-ray: heart enlarged. 
Liver function tests: serum bilirubin 0.7 mgra. per 100 ml., alkaline 
phosphatase 10 K.A. units, sine turbidity 17 units, thymol turbidity 
5 units, total proteins 7.4 g. per 100 ml., albumin 3.3 g. per 100 
ml., globulin 4*1 g. per 100 ml., A/& ratio: 0.8/1, 
Protein electrophoresis (in g, per 100 ml.): albumin 2.0; globulins: 
°1 0.5, *2 0.7, 0 1.1, gamma 2.4. 
Mantoux: positive. 
Vitamin C: nil. 
Vitamin A absorption test: first specimen 117.6 I.U. per 100 ml., 
rising to 478.8 I.U. per 100 ml, after 4 hours. 
Barium meal: nil definite; oesophageal varices not entirely excluded. 
Free acid present without stimulation on gastric analysis. 
Electrocardiogram: normal. 
Radio-active vitamin B12 absorption test: normal. 

Diagnosis: Iron-deficiency anaemia associated with cirrhosis of the 
liver and congestive splenomegaly. 
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Case 51 

P.M. African Bale aged 17 years* (34128/61) 
Admitted: 27.JO.6l Occupation: nil. 

Higtorj: Diarrhoea with blood, passing 5-6 stools per day, for k. months. 
Haematurla for a long time. 

Social and dietary .history: laves with mother. Qiet: meat, milk and 
fish occasionally. Also has peas, potatoes, mealies. Predominantly 
maize products. 

Examination: Not ill looking. Fairly poor nutrition. Mucous membranes 
pale. C.V.S.: P. 108. B.P, 130/80, Abdomen: 1 fingerbreadth soft 
non tender hepatomegaly. Sigmoidoscopy: pink mucosa with superficial 
open ulceration. 

Investigations: Hb 9,2 g. per 100 ml,, M.C.H.C. 30$, reticulocyte count 
2.4$, W.C.C. 10,300 per cmnu, platelets 620,000 per com. 
Bone marrows no iron. Active cellular marrow with normoblastic erythro-
poiesis. 
Serum iron: 10 ug. per 100 ml., T.I.B.C. 370 ug. per 100 ml. 
Urine: red blood cells, pus cells, viable forms of S.haematobium. 
Urine culture: gram-negative bacillus, non-haemolytie Streptococci, 
Staph, aaprophyticus. 

Stool: B,histolytica (trophozoites). Viable S.haematobium, non viable 
S.mansoni. Bl0od+++, pus+, mucus+. "~ 

Chest X-ray: normal. 
Liver function tests: serum bilirubin 0,4 mga, per 100 ml., alkaline 
phosphatase 14 K.A. units, zinc turbidity 7 units, thymol turbidity 
2 units, total proteins 6,7 g. per 100 ml., albumin 2.9 g, per 100 ml., 
globulin 3.8 g. Tper 100 ml., A/<J ratio: 0.7/1, 
Protein electrophoresis (in g. per 100 ml.): albumin 2.5 j globulins: 
ax 0.4, »2 1»°* 3 !•!» g*s»a 2.5, total protein 7.5. 
Mantoux: positive. 
Vitamin C: 1,06 mgm. per 100 ml. 
Vitamin A absorption test: first specimen 739 I.U. per 300 ml., rising 
to 924 I.U, per 100 ml. after 4 hours. 
Pat balance: total faecal fat content: less than 5 g. per 24 hour stool. 
Barium meal: duodenal cap a little deformed, suggesting an ulcer near 
the left fornix. 
Free acid present on gastric analysis. 
Intravenous pyelogram - Control: calcification of bladder j spina bifida 
occulta involving 15 i kidneys normal. 
24-hour urine: negative for acid-fast bacilli. 
Blood urea: ^6 mgm. per 100 ml. 

Diagnosis: Iron-deficiency anaemia associated with amoebic dysentery, 
urinary infection with bllharziaals and a probable duodenal 
ulcer. 
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Case 52 

I.M. African sa le aged 9 years (28760/62) 
Admitted: 23.9.62 

History; Loose watery s tools lv5 times a day for 1 month. Swelling 
of the abdomen and feet for 1 week. 

Social and dietary h i s to ry : No family h is tory of tuberculos is . 
Poor d i e t . 

Sxamination; Emaciated. Pale . Oedema of legs and sacrum. 
C.V.S.: B.P. US/70 . Abdomen: gaseous distension of abdomen. 
Shif t ing dullness presen t . 1 fingerbreadth hepatomegaly. 

Invest igat ions: Hb 7.3 g. per 100 ml . , M.C.H.C. 30$, re t iculocyte 
count "%W» 
Bone marrow: no iron granules. Eryturopoiesis active and normoblastic. 
Serum iron: 0 ug. per 100 ml., T.I.B.C. 319 ug. per 100 ml. 
Urine: albumin trace, pus+, scanty red blood oells. 
Stool: ova of hookworm, ascaris and trichocephalus. No occult blood. 
Non viable ova of S.haematobium. Culture: negative. 
Chest X-ray: left Hilum enlarged and perihilar changes present - TKochs. 
Serum proteins: total 5.2 g. per 100 ml., albumin 1.6 g. per 100 ml., 
globulin 3.6 g, per 100 ml., V G ratio: 0,1^1. 
Mantoux: positive. 
Vitamin A absorption test: first specimen 126 I.U. per 1D0 ml. 
rising to 1512 I.U. per 100 ml. after 4 hours. 
Barium meal: normal. 
Sputa: negative for acid-fast bacilli. 
Barium enema: normal except for gaseous distension of large bowel. 

Diagnosis; Iron-deficiency anaemia with hookworm infestation. 
Malnutrition with nutritional oedema. 
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Case 53 

A.M. African male aged 61 years (27343/62) 
Admitted: 7.9.62 Occupation: Farmhand 

History: Vomiting after meals, associated with upper abdominal 
discomfort, for 3 months. Dyspnoea on exertion. No haeraatemesis 
but recalls melaena about 2 month's ago. 

Social and dietary hi-atory: Married. 9 daughters, forked as a farm
hand in the dairy earning K5.00 per month without having to pay rent 
on the room occupied. Unemployed for 1 year. For last 3 months lives 
with married daughter in Durban ? son-in-law's earnings. Met: breakfast 
porridge. Lunch - curry, meat, vegetable. Supper - rice, curry, mealie 
rice. Meat: 2-3 times a week} fish occasionally onlyj eggs previously 
daily now occasionallyj milk - now with tea onlyj vegetables - potatoes, 
carrot, cabbage - 2-3 times a week. Used to drink Kaffir Beer twice a 
day (5c.) - no drinking for 3 months. Smokes moderately. 

.Examination: Hot distressed. Pallor marked. Tongue smooth. Apyrexial. 
C.V.S.: P. 72. B.P, 110/65. Abdomen: dilated hypogastric veins filling 
from above. Hectal examination: normal. 

Investigations: Hb 5.2 g. per 100 ml,, M.C.H.C. 26$, reticulocyte 
count 2*3*, "57cC. 11,500 per c.mm., platelets 156,000 per e.mia. 
Bone maxTow: no haemosiderin. 
Serum iron 21 jig. per 100 ml., T.I.B.C. 306 ug. per 100 ml. 
Urine: normal. 
Stool: occult blood strongly positive: cysts of B.ooli and g.hartmanni. 
Chest X-ray: normal. 
Liver function tests: serum bilirubin 0.4 ngm. per 100 ml., alkaline 
phosphatase 6 K.A. units, zinc turbidity 12 units, thymol turbidity 
3 units, total proteins 6.0 g. per 100 ml., albumin 1.8 g. per 100 ml., 
globulin 4.2 g. per 200 ml., A/& ratio: 0.4/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1.6; globulins: 
°1 0.5, 02 0.7, & 1.2, gamma 1.5, total protein 5»5> 
Mantoux: negative. 
Vitamin G: 0.3 mgm, per 100 ml. 
Barium meal & swallows normal. Appears to be sonic rigidity of antral 
area and ? a filling defect. (Mucosal studies of this area not done). 
Electrocardiogram: normal. 
Blood sugar: 84 mgm. per 100 ml. 

Diagnosis: Iron-deficiency anaemia due to chronic gastro-intestinal 
blood loss. No final diagnosis was established because 
of patient's uncooperation. 
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Case 54 

L.N. African male aged 29 years (10589/62) 
Admitted: 24.3.62 

History: Pain in the upper abdomen for 2 months. Cough, productive 
of white sputum, for 1 month. Haemoptysis for 2 days. Loss of 
appetite. No dysentery nor any blood loss. 

Dietary history; Diet poor. Alcoholic intake heavy. 

Examination: 111. Pyrexial. Mucous membranes pale. C.V.S. j P. 132, 
Slight oedema of legs* B.P. I40/6O. Chest: ? small left pleural 
effusion with left lower lobe collapse. Friction rub left base. 
Right fundus! haemorrhage. On sigmoidoscopy: mucosae pale. 

Investigations:Ha8.7 g. per 100 ml., M.C.H.C. 23^, reticulocyte count 
20.4$, W.C.C. 18,100 per c.mm., platelets 660,000 per c.mm. 
Bone marrow: trace of iron present. Erythropoiesis normoblastic; 
increase in plasma cells. Harrow activity normal. 
Serum iron: 35 ug. per 100 ml,, T.I.B.C. 359 ug. per 100 ml. 
Urine: normal. 
Stool: ova of trichocephalus; cysts of E.opli; weakly positive for 
occult blood. 
Chest X-ray: consolidation left lower lobe. 
Chest screening: changes at left base with elevation of diaphragm 
on left. 
Liver function tests: serum bilirubin 0.52 mgm. per 100 ml., alkaline 
phosphatase 17.0 K.A. units, sine turbidity 16 units, thymol turbidity 
2.9 units, total protein 6.4 g, per 100 ml.- albumin 1.2 g. per 100 ml., 
globulin 5.2 g. per 100 ml., A/G ratio: 0.2/1. 
Protein electrophoresis (in g. per 100 ml.): albumin 1.1; globulins: 
ax 0.6, a2 1.3, £ 1.3* gamma 3.3, total protein 7.6. 
Mantoux: positive. 
Vitamin A absorption test: first specimen 117.6 I.U. per 100 ml., 
rising to 252.0 I.U. per 100 ml. after 4 hours. 
Pat balance: total faecal fat content: 3,2 g., 11.2 g., 2.8 g., 4.8 g. 
per 24 hours stool each. 
Barium meal: normal. 
Free acid present on gastric analysis. 
Blood culture: negative* 
Liver pus: contained trophozoites of E.histolytica. 
Blood urea: 22 mgm. per 100 ml. 

Diagnosis: Ruptured left lobe amoebic liver abscess. 
Iron-deficiency anaemia with mild malabsorption. 
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Tab le 1 

HAEMvASOIOGICAL RSSTJLTS IN 54 PATI@?T3 Till rROM-EBFICIENCr 
ANA3MXA 

Serum i r o n S ' . I .B.C. Bone marrow 
(Vg./ lDOml.) (}ig»/lOOml,) i r o n g r a d i n g 

23 490 
29 596 0 
39 544 

8 421 0 
M- 377 I 
0 620 O 

17 300 I 
7 300 0 
0 460 0 

43 530 0-1 
0 355 0 

18 362 0 
16 560 0 
13 370 0 
20 385 0 
20 415 0 
11 470 0-1 
8 394 0 
1 497 0 

28 610 0 
35 364 0 
9 249 0 

35 444 0 
33 326 0 
22 507 0 
28 361 0 
16 405 0 
6 546 0 

23 311 0 
5 525 0 
0 258 0 

11 499 0 

16 432 0 
27 430 0 
J) 715 0 
12 366 
12 414 I 

9 460 0 
7 545 0 

Case 
No, 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
rt/Nr 

35 
36 
37 
38 
39 

Hb 
(g./lOO ral.) 

6 . 2 
9 .6 
5 .7 
5 .2 
6 . 2 
2 . 1 
3.6 
7 . 4 
6 .8 
9.0 
5 . 8 
2 . 4 
7 . 8 
3 . 2 
5 .0 
6 . 1 
7 . 2 
6 .0 
5 .5 
8 , 1 
8 .1 
5 . 3 
9 . 1 
5 . 8 
7 .8 
8 .1 
8.9 
9.0 
2 .8 
7 . 1 
3.5 
3.9 

5 . 4 
4 . 9 
9.0 
5 .9 
4*8 
6 . 1 
4 .0 

M.t-.H.C. 
f-

25 
28 
28 
26 
27 
25 

27.5 
26 
26 
29 
25 
26 
31 
27 
24 

26.5 
26 
22 
22 
29 
27 
25 
27 
23 
31 
26 
27 
30 
22 
27 
25 

21.5 

31 
24.5 

28 
26 
25 
22 
23 

Retii 
:-:t 

1.9 
1.5 
1.0 
2 .8 
4 . 2 
1.8 
0 . 5 
0 . 8 
1.5 
6.0 
2 .5 
6.0 
2 .5 
6 .0 
8.0 
3.6 
3.2 
2 .8 
2.0 
0 . 8 
0 . 2 
4 . 2 
1.6 
5 . 8 

2 . 3 
3 .2 
1.0 
0 . 2 
5 . 4 
0 . 5 
2.9 

7.0 
3.0 
9.0 
1.9 
5 .2 
2.0 
2.0 



A.56. 

Case Hb M.C.H.C. Betlcs. Serum iron T.I.B.C. Bone marrow 
No. (g./lOO ml.) % % (jig./lOOal.) (fig./lOOal.) iron grading 

40 
41 
42 
43 

44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

5.2 
4.0 
3.4 
7.8 

7.0 
9.4 
8.5 
4.0 
7.4 
4.2 

6.0 
9.2 
7.3 
5.2 
5.7 

22 
21 
20 
28 

27 
28 
27 
25 
27 
23 

24 
30 
30 
26 
25 

1.2 
5.6 
3.2 
2.4 

2.0 
6.0 
3.6 
7.0 
2.5 
6.8 

6.7 
2.4 
3.5 
2.5 

10.4 

12 
8 
17 
22 

30 
19 
17 
20 
25 
9 

25 
10 
0 
21 
35 

499 
446 
347 
436 

407 
™t^f"j)/ 

506 
297 
365 
325 

430 
370 
319 
306 
359 

0 
G-I 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0-1 



A. 5 7 . 

LIVi 

Case 
No. 

1 
2 
3 
4-
5 
6 
7 
8 
9 

ID 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 

SR FUNCTION TKKTS 

Serum 
b i l i r u b i n 

(mgiu./lOOial.) 

0 .5 
0 . 8 
0 . 6 
0 . 6 
0 . 4 
0 .75 
0 . 4 
0 . 3 
0 .7 
0 , 8 
1 .1 
l . l 
0 .7 
0 .5 
0 . 4 
0 .5 
0 . 3 
1.01 
0 .6 
0 .7 
0 .9 
0.85 
0 . 8 
1.6 
0 .65 
0 .5 
0 . 3 
0 . 3 
0 .5 
0 .7 
1 .4 
0 . 2 

0 . 8 
0 . 4 
0 .5 
0 . 4 
0 . 2 
0 . 4 
0 . 4 

f a b l e 2 

ON PA'IT^TS ;ITH 
m^miA 

Alkaline 
phosphatase 
(K.A. uni ts ) 

8 
5 
4 
5 

3 0 . 4 
6 

5 . 4 
4 . 5 
8.5 

8 
7 

12 
7 
3 
5 
7 
7 
8 

10 
8 
5 
9 
6 
5 
7 

11 
8 
8 

1C 
5 
5 
3 

10 
5 

11 
11 
7 
6 
5 

inB-D-wiciaiaY 

Zinc 
turbid i ty 

(un i t s ) 

15 
10 

8 
3 

12 
23 
11 
30 
4 

ID 
1 
9 
6 
4 
7 
6 
6 
7 
5 
4 
4 
9 
6 
7 
4 
8 

4 . 8 
5 
5 
3 

24 
4 

8 
7 

16 
5 
6 

14 
2 

Thymol 
turb id i ty 
(units) 

8 
2 
2 
1 
3 
5 
4 
3 
2 
2 
1 
3 
3 
2 
3 
3 
2 
3 
3 
2 
1 
3 
2 
3 
4 
2 

1.2 
2 
1 
2 
2 
2 

2 
2 

14 
2 
1 
2 
1 



A.5&-

Case Serum Alkaline Zinc Thymol 
Ho. b i l i rub in phosphatase tu rb id i ty tu rb id i ty 

(mga./lQOml.) (E.A. units) (uni ts ) (uni ts) 

40 0.5 22 7 3 
41 1.6 37 11 9 
42 0.8 8 3 2 
43 1.2 6 8 2 

44 0 .4 5 14 7 
45 
46 0.9 6 7 2 
47 0.4 8 8 2 
48 0.6 7 15 4 
49 0.5 6 8 2 

50 0.7 ID 17 5 
51 0 .4 14 7 2 
52 
53 0.4 6 12 3 
54 0.52 17 16 2.9 



£SS8 SM& fcfcSSfcSW 

H H N 5 M H ! V ) H H N 3 M H | « M M M M 

o o o o o o o o o o o o o o o o 
• ••• •••• • • • • • • • • 
CNVJI*-VI ui*--Nive -p- co^ju»vxKM -4 ON H O M O O O O N H * - » O H O O H O • • • • • • • • > • * • • • • • 
V n - s l O - J CNNO 00 O O O o O \ s f " W > l 

H t-» M M M H H M ^ J H H H M O M I - » 
• • • • • • • • • • • • • • • • 
\-M !\J H H O - 4 (-* 03 * * V * l \ j j C » \ j l C O * * M 

\ J * M 1N3 N> M M H M W H K J M t - ' l - ' t - ' t - ' 
• • * • • • • • • • • • • • • • 
v * i v n \ j i * - © * - £ - * - o - j ro o oo o ~>J ON 

• • • • • • • • • • • « • « • • 

^ O ^ & ^ O ^ S i S P S £ $ & « £ £ CD s o 

^ } H ^ J ^ } ^ 3 ^ - * ^ 5 ^ ^ ^ ^ l - » ^ ^ ^ J ^ ^ M ^ ^ l - J v « ^ - , l - , 

l _»%j i v i>O iv3CoV j iO \ j4 O N * - l\» tv> rov f i 0 \ v > * * - \ 0 

o o o o o o o o o o o o o o o o o o o 
• • • > • • • • • • • • • • • • • • • 
vjt ON c\\j»» 0 3 O ^ - » J * - - > J a l O ^ ^ ^ ov -v i vn -%j o \ v n - * i 
0 0 0 0 * - » O O O S - » 0 0 0 * - » M O | ~ » O O t - < 
• • • • • • • • • • • • • • a * * * * 
NO*" CO-4 H NO NO CO O ON-J VII O * " - N I O V J S I - N J * " 

H O H O M t - » t - » H H H O O H H O M t - * H ' H 
• • • • • • • • • • • • • • ' • • i t * * 

H - s l H V O M O W H W l O U i y i v o y i W H O O U i 

MHHHMHMHHMHOMHMMMMM 
H ^ V O H C a f f \ 0 ^ 0 3 N ON NO M CO*«*» -P" O PO *~ 

p O 

I 

in 

fe o 

> M 

3 
ft 

Hi 

H 

ON*- -*J Vn 0D 'Ui - J ON - 4 ONU1 * - - * J 0 N C \ ^ - 4 U l ' ~ 4 

~s| ONy* O j - * N X » * - 0 H 1\> C3V*N© ON NO CD** 0 0 - 4 

*-3 

B r f 
H CD 

ffl 

I 

q 

o 

a 



A.60. 

Table 4 

HABMATOICGICAL VALUES OP INDIAN iflOllSN Bi PFTsXHIANCT 

FIRST TRIMESTER 

iase 
>o. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Age 
V 

21 
28 
25 
20 
16 
31 
29 

+32 
" 3 8 

15 
17 
16 
39 
21 
38 
19 
21 
21 
32 
15 
20 
29 
19 
20 
20 

No. < 
'regnai 

_ 
6 

-
2 
6 
5 
5 
-
-
-

10 
1 
6 
-
-
-
-
-
2 
4 
-
-
-

M.C.H.C. Plasma T . I .B .C . 
% i r o n 

(ng./lOO ml.) 
12 .2 
11.7 
12.9 

.6 
,8 
.3 
.5 
,2 

T o t a l number of ca se s 
Mean 24 1.9 
Range 15 0 

t o t o 
39 10 

10. 
10. 
ID. 
11 . 
13. 
13 .4 
12.0 
12.0 
14.6 
11.6 
12.0 
13 .1 
12 .4 
15.6 
11.8 
14 .3 
12.3 
12.9 
1 1 . 1 
14.0 
12 .8 
13 .8 

25 
12.5 
1 0 . 3 

t o 
15.6 

33 
35 
32 
31 
30 
28 
29 
32 
30.5 
30 
30 
32.5 
32 
32.5 
34.5 
35 
36 
32 
31 
34 
32 
31 
33 
31.5 
32 

32.0 
28 
t o 
36 

136 
52 
12 
22 
21 
40 
84 
64 

173 
72 
28 

120 
53 

110 
74 
77 
25 
68 
73 
54 
44 
30 
92 

115 
160 

72 
173 
to 
12 

371 
338 
366 
368 
168 
476 
349 
442 
397 
308 
347 
363 
483 
339 
406 
332 
281 
365 
365 
296 
396 
349 
255 
473 
316 

358 
168 

t o 
483 

% 
s a t u r a t i o n 

36.7 
15 .4 

5*5 
5.0 

14 .2 
8.4 

24 .1 
14.5 
43.6 
23 .4 

8.1 
33 .1 
11.0 
32 .4 
18 .2 
23.2 

8.9 
18.6 
20.0 
18.2 
11 .1 

8.6 
36 .1 
24 .3 
50 .6 

20.5 
3.3 

t o 
50 .6 

SECOND TRIMESTER 

26 
27 
28 
29 
30 

25 
27 
28 
22 
30 

6 
2 

12.4 
10.4 
12.8 

9 .2 
7 .9 

33 
30 
35 
29. 
28 

63 
35 
45 
27 
22 

733 
554 
569 
577 
529 

8.6 
6 . 3 
7.9 
4 . 7 
4 . 2 



A,6l. 

Case Age No. of lib 
No. Pregnancies (g. / i00ml.) 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

38 
24 
24 
20 
33 
24 
18 
32 
23 
22 
25 
25 
28 
25 
26 
26 
30 
22 
22 
21 
19 
30 
26 
32 
26 
27 
20 
18 
35 
2D 
27 
30 
25 
19 
27 
34 
29 
22 
29 
26 
24 
27 
26 
21 
21 

5 
3 
3 
2 
3 
4 
1 
4 
3 
1 
1 
2 
5 
3 
3 
2 
5 
2 
2 
1 
-

2 
4 
7 
4 
3 
1 
«•» 

6 
-

4 
4 
1 
-

5 
2 
4 
1 
3 
2 
1 
3 
5 
2 
-

11.0 
9.0 
13.3 
7.3 
11.7 
11.6 
13.1 
7.1 
10.5 
11.8 
11.2 
11.1 
11.0 
11.4 
12.3 
13.0 
11.0 
8.5 
11.0 
10.1 
9.4 
12.5 
13.0 
6.0 
20.1 
11,2 
11.8 
10,2 
11.6 
13.1 
10.1 
11.0 
12.2 
11.2 
10.9 
10.5 
11.0 
10.2 
10.7 
11.3 
7.8 
10.6 
10.5 
10.5 
12.3 

M.C.H.C. Plasma T.I.B.C. % 

32 
30 
35 
26 
35 
31 
34 
28 
31 
32 
31 
30 
32 
34 
34 
33 
32 
23 
31 
32 
30 
31 
36 
24 
31 
32 
32 
32 
32 
32 
33 
31 
33 
34 
33 
33 
34 
31 
33 
31 
28 
30 
32 
30 
31.5 

iron 
({ig./lOO ml.) 

16 
50 
91 
13 
83 
22 
91 
26 
54 
44 
59 
46 
58 
42 
60 
51 
52 
46 
46 
42 
38 
53 
S3 
31 
37 
96 
82 
84 
55 
75 
29 
39 
78 
43 
51 
40 
95 
42 
92 
47 
^M-

42 
99 
77 
75 

506 
530 
6ZL 
443 
401 
472 
434 
455 
508 
500 
475 
536 
498 
402 
541 
496 
562 
561 
473 
408 
448 
388 
470 
565 
557 
471 
552 
484 
475 
484 
488 
480 
503 
357 
442 
500 
423 
552 
482 
549 
442 
560 
549 
546 
521 

aatura 

3.2 
9.4 
14.7 
2.9 
20.7 
4.7 
21.0 
5.7 
10.6 
8.8 
12.4 
8.6 
11.6 
10.4 
11.1 
10.3 
9.3 
8,2 
9.8 
10.3 
8.5 
13.6 
17.7 
5.5 
6.7 
20.3 
14.9 
17.4 
11.6 
15.5 
6.0 
8.1 
15.5 
12.0 
11.5 
8.0 
22.4 
7.6 
19.1 
8.6 
7.7 
7.5 
18.0 
14,1 
14*4 



A.62. 

Case 
Ko. 

76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
36 
87 
88 
89 
90 
9 1 
92 
93 
94 
95 
96 
97 
98 
99 
LOO 

T o t a l 
Moan 
Range 

Age No. o f Hb 
Pregnancies (g . / lOOml.) 

22 
23 
24 
19 
25 
28 
26 
30 
18 
19 
31 
36 
33 
31 
25 
28 
19 
40 
33 
30 
2D 
19 
31 
21 
26 

2 
3 
3 
mm 

4 
4 
3 
6 
-
1 
5 
4 
5 
8 
2 
7 
-
7 
-
2 
1 
«M 

6 
1 
2 

number of cases 
25 .8 
18 
t o 
40 

2 .8 
0 

t o 
8 

12.0 
6 .9 

11.0 
13.2 
10.9 
10.7 
11.6 
11.9 
12.3 
10.8 
12.2 
11.1 
12.1 
12.2 

8.8 
9 .6 
8.7 

10.1 
6 . 8 

11.0 
11.4 
14.6 
11.6 
12.7 
11.2 

- 7 5 
30.9 
6.0 

t o 
14.6 

M.C.H.C. 

34 
27 
32 
34 
33 
33 
33 
33 
31 
32 
33 
32 
33 
32 
29 
31 
30 
32 
26 
32 
31 
32 
33 
33 
31 

31.6 
24 
t o 
36 

Plasma 
iron 

X m JL • JP • *»/ « 
< 

(jAg./lOC ml.) 

71 
40 
42 
67 
39 
54 
79 
55 
36 
62 
38 
34 
58 
50 

2 
26 
17 
91 
30 
85 
33 

170 
55 
54 
55 

54.6 
2 

t o 
170 

531 
61D 
562 
318 
529 
428 
528 
544 
443 
582 
498 
574 
627 
551 
543 
564 
569 
457 
520 
565 
643 
565 
545 
516 
550 

511.2 
3J8 

t o 
733 

•if ft 
saturat: 

13.3 
6 .6 
7 .5 

21.0 
7 .4 

12.6 
15.0 
10.1 
19.4 
10.7 

7 .7 
5.9 
9 .3 
9 .1 
0 . 4 
4 . 6 
3.0 

19.9 
5 .8 

15.1 
5 .1 

30.2 
10.1 
10.5 
10.0 

20.9 
0 . 4 

t o 
30.2 

THIRD TRIMESTER 

101 
102 
103 
104 
105 
106 
107 
108 
109 

18 
22 
33 
30 
25 

22 

20 

-

3 
5 
7 
3 
3 
2 
6 
2 

12.5 
12.5 

8.2 
12.3 

7 .7 
8 . 1 

12.1 
10.0 
11.8 

32 
36 
27 
33 
28 
28 
31 
29 
31 

63 
82 
49 
67 
10 
20 
54 
15 
56 

508 
532 
534 
579 
505 
565 
531 
565 
586 

13.4 
15.4 
9.2 

11.6 
2.0 
3.5 

10.2 
2.7 
9.6 



A.63. 

Case Age No. of Hb M.C.H.C. Plasma T.I.B.C. % 
No. Pregnancies (g./lOOnl.) % i ron saturat ion 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
340 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 

154 

34 
26 
19 
22 
24 
27 
26 
33 
20 
25 
22 
u 
23 
30 
34 
24 
26 
31 
32 
28 
21 
19 
27 
35 
29 
25 
23 
25 
26 
27 
29 
23 
29 
34 
28 
23 
39 
24 
21 
28 
22 
19 
23 
40 

23 

9 
5 
-
-

4 
5 
6 
8 
2 
1 
1 
9 
1 
3 
6 
1 
5 
5 
1 
4 
1 
mm 

2 
7 
2 
2 
2 
3 
2 
3 
5 
2 
8 
8 
5 
2 
7 
2 
2 
3 
3 
1 
3 
8 

3 

11.8 
8.9 
12.2 
14-3 
11.0 
11.7 
9.8 
11.9 
9.8 
9.6 
9.2 
10.1 
11.0 
12.7 
10.6 
8.0 
11.2 
11.4 
7.5 
12.2 
10.9 
13.0 
9.8 
11.2 
9.3 
9.1 
9.4 
11.4 
10.5 
12.2 
30.1 
12.3 
10.7 
11.1 
8.2 
11.6 
11.2 
8.7 
9.9 
13.4 
12.7 
10.9 
12.9 
10.2 

10.3 

32 
29.6 
32 
32 
34 
33 
35 
34 
31 
32 
31 
32 
30 
33 
32 
30 
33 
33 
28 
31 
32 
32 
32 
34 
29 
28 
31 
33 
31 
30 
32 
31 
33 
33 
29 
33 
32 
29.5 
29 
33 
33 
31.5 
35 
30 

33 

(ng./ioc 

102 
21 
36 
53 
16 
19 
14 
71 
33 
38 
19 
43 
41 
39 
39 
23 
41 
46 
16 
62 
28 
63 
23 
40 
3 
12 
62 
55 
43 
67 
43 
45 
64 
66 
38 
61 
59 
25 a 
42 
65 
34 
79 
32 

37 

1 ml.) 

612 
531 
550 
547 
540 
569 
574 
651 
452 
416 
318 
507 
470 
434 
449 
353 
356 
396 
446 
506 
428 
457 
451 
410 
408 
413 
466 
488 
472 
472 
509 
545 
603 
541 
492 
389 
569 
536 
486 
534 
564 
532 
475 
542 

567 

16.7 
4.0 
6.6 
9.7 
3.0 
3.3 
2.4 
10.9 
7.3 
9.1 
6.0 
8.5 
8.7 
9.0 
8.7 
6.5 
11.5 
11.6 
3.6 
12.3 
6.5 
13.8 
5.1 
9.8 
0.7 
2.9 
13.3 
11.3 
9.1 
14.2 
8.5 
8.3 
10.6 
12.2 
7.7 
15.7 
10.4 
4.7 
8.4 
7.9 
11 5 
6.4 
16.6 
5.9 

6.5 



A.olf. 

Case Age No. of 
No. Pregnane! 

155 
156 
157 
158 
159 
160 
161 
162 
I63 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 

21 
30 
24 
30 
33 
29 
40 
35 
27 
21 
30 
21 
34 
30 
25 
26 
21 
18 
19 
37 
37 

-
7 
4 
5 
2 
5 
8 
6 
2 
-
7 
1 
4 
7 
-
5 
1 
-
-
9 
7 

Total number of esses - 75 
Mean 26.2 3.7 
Range 18 0 

to to 
41 9 

Hb 
./100ml.) 

13.0 
9.9 
9.0 
9 .1 

10.8 
9 .2 

14.2 
10.4 
11.3 
11.2 
12.8 

9 .8 
8.8 

11.3 
8.9 
9 .8 

11.6 
12.4 
12.2 
10.1 
11.2 

'5 
30.8 

7.5 
t o 

14.2 

M.C.R.C. 
% 

32 
29 
27 
29 
30 
31 
33 
32 
32 
34 
33 
31 
29 
31 
30 
32 
34 
32 
32 
33 
31 

31.4 
27 
t o 
36 

Plasma T 
iron 
(yg./lOO 

70 
68 

9 
54 
60 
13 
78 
90 
59 

121 
97 
37 
45 
77 
46 
46 
42 
40 
77 
23 
32 

46.7 
9 

t o 
121 

• L eX5» V » 

ml.) 

513 
562 
559 
633 
630 
565 
520 
650 
596 
396 
440 
568 
597 
553 
586 
516 
537 
502 
625 
543 
542 

513.9 
318 

t o 
651 

% 
saturat ion 

13.6 
12.1 

1.6 
8.5 
9.5 
2 .3 

15.0 
13.9 

9.9 
30.6 
22.0 

6.5 
7 .5 

13.9 
7.9 
8.9 
7 .8 
8.0 

12.3 
4 . 3 
5 .9 

9 .2 
0 . 7 

t o 
30.6 
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A.66, 

Case Age No. of ffb B.C.H.C. Plasma T.I.B.C. % 
So. Pregnancies (g./lOOffll.) % iron saturat ion 

(Hg./IDO ml.) 

206 
207 
208 
209 
230 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 

26 
28 
22 
19 
23 
16 
33 
38 
22 
29 
34 
21 
17 
20 
27 
35 
23 
20 
18 
17 
20 
20 
29 
39 
23 
27 
31 
24 
21 
20 
19 
36 
21 
34 
32 
29 
20 
19 
22 
21 
25 
29 
23 
28 
28 

1 
7 
1 
-

1 
-

9 
8 
-

5 
2 
1 
-
-

6 
5 
2 
-
-
-

1 
-

6 
8 
2 
1 
5 
3 
1 
2 
-

5 
4 
5 
3 
1 
mm 

-
-
1 
4 
4 
1 
4 
3 

12.0 
12.9 
12.7 
11.1 
12.0 
11.2 
13.9 
10.9 
13.4 
12.2 
12.3 
11.6 
12.1 
12.9 
12.6 
12.2 
10.8 
12.2 
13.4 
13.4 
13.1 
11.2 
10.5 
13.8 
12.7 
11.6 
11.3 
12.6 
12.6 
10.5 
11.0 
10.4 
11.4 
11.8 
12.0 
13.1 
12.7 
13.1 
12.3 
12.0 
13.6 
13.1 
12.6 
11.0 
12.9 

33 
32 
33 
33 
34 
35 
33 
52 
33 
32 
32 
33 
34 
35 
33 
34 
33 
32 
32 
33 
33 
32 
32 
34 
34 
33 
32 
32 
35 
31 
32 
32 
30 
31 
32 
32 
30 
31 
30 
31 
33 
33 
33 
35 
31 

78 
93 
85 
65 
52 
75 
97 
56 
89 
87 
56 
90 
70 
106 
66 
114 
163 
88 
45 
124 
60 
111 
51 
134 
52 
64 
122 
113 
131 
52 
108 
99 
68 
67 
63 
75 
107 
98 
95 
73 
112 
164 
85 
126 
102 

448 
447 
469 
459 
454 
443 
289 
444 
359 
476 
366 
319 
510 
372 
440 
339 
488 
464 
451 
448 
392 
410 
257 
514 
267 
509 
416 
538 
401 
468 
394 
409 
401 
465 
487 
395 
362 
468 
420 
434 
339 
405 
410 
436 
449 

17.4 
20.8 
18.2 
14.2 
11.5 
16.9 
33.5 
12.6 
24.8 
18.2 
15.3 
28.2 
13.7 
28.5 
15.0 
33.6 
33.4 
19.0 
10.0 
27.7 
15.3 
27.1 
19.9 
26.1 
19.5 
20.7 
29.3 
21.0 
32.7 
11.1 
27.4 
24.2 
16.9 
14.4 
13.0 
19.0 
29.6 
20.9 
22.6 
16.8 
33.1 
40.5 
20,7 
28.9 
22.8 



A.67. 

Case 
No. 

251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 

T o t a l 
Mean 
Range 

Age No. of 
Pregnancies 

27 
22 
19 
21 
22 
27 
21 
30 
25 
28 
41 
23 
32 
13 
32 
28 
27 
22 
23 
32 
20 
36 
40 
18 
22 

number 
25 
16 
to 
41 

2 
2 
-
1 
3 
3 
-
4 
5 
2 
9 
2 
4 
-
4 
2 
1 
-
2 
1 
-
7 
9 
-
1 

of cases • 
2 .4 

0 
t o 

9 

m> 
(g./lO0 ml, 

10.6 
11.4 
12.7 
14.1 
13.8 
12.3 
13.4 
13-4 
14.2 
12.0 
11.7 
10.5 
10.1 
12.0 
10.6 
13.9 
11.9 
11.0 
11.4 
10.2 
13.0 
12.6 
10.9 
12.2 
13.4 

- 75 
12.2 
10.1 

t o 
14.2 

v r w c 
.5 % 

32 
33 
34 
33 
34 
34 
34 
34 
35 
32 
31 
32 
31 
31 
30 
35 
35 
33 
31 
50 
33 
32 
31 
31 
50.5 

32.5 
30 
t o 
35 

Plasma ? 
i r o n 
(Hg./lOO 

41 
113 
47 

101 
104 

95 
109 
109 

94 
123 
45 

171 
40 
71 
42 
98 
53 
79 

112 
92 
75 
59 
78 
55 
83 

87.3 
41 
t o 

164 

ml.) 

521 
383 
448 
477 
360 
405 
376 
384 
430 
533 
447 
292 
605 
441 
519 
450 
536 
397 
382 
486 
370 
439 
432 
414 
524 

430 .7 
256 

to 
679 

% 
s a t u r a t i o n 

7.9 
29.6 
10 .5 
21.2 
28.8 
23.5 
29.0 
28 .4 
21.9 
23 .1 
10 .1 
58.6 

6 .6 
16 .1 

8 .1 
21 .8 

9.9 
19.9 
29 .3 
18.9 
20.5 
13.4 
18 .1 
13.3 
15.8 

21.0 
6.6 

t o 
58 .6 

THIRD TftlMTSSTER 

276 
277 
278 
279 
280 
281 
282 
283 
284 

27 
33 
29 
23 
34 
26 
40 
16 
18 

1 
5 
5 
3 
8 
2 
6 
-
-

12.4 
11.5 
10 .2 
10 .1 
10.8 
9.9 

11.5 
12.0 
10./+ 

34 
33 
33 
32 
33 
31 
32 
31 
31.5 

179 
119 
127 

63 
60 
68 

167 
71 
78 

558 
55? 
517 
435 
510 
578 
542 
519 
550 

5 2 . 1 
21 .4 
24.6 
14.5 
11.8 
11 .8 
50.8 
15.7 
14.2 



A. 68. 

Case Age No. of Hb 
No. Pregnancies (g./lOOml.) 

285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 

17 
37 
23 
42 
23 
24 
30 
20 
32 
25 
26 
26 
23 
26 
26 
18 
29 
21 
27 
30 
30 
23 
17 
26 
20 
20 
34 
26 
27 
21 
20 
28 
25 
30 
43 
25 
38 
30 
30 
40 
36 
30 
21 
32 
21 

-
6 
-
8 
-
3 
3 
-
6 
2 
1 
1 
1 
1 
-
-
3 
1 
3 
4 
3 
2 
-
1 
1 
3 
4 
1 
4 
2 
-
1 
2 
5 

10 
-
6 
4 
2 

12 
5 
2 
1 
3 
2 

10.2 
12.4 
12.9 
12.0 
12.4 
12.5 
12.6 
14.5 
12.5 
11.7 
12.3 
13.0 
10.9 
11.9 
13.4 
11.7 
12.2 
11.5 
10.0 
13.2 
13.1 
12.9 
14.1 
12.5 

8.2 
12.2 
13.1 
11.2 
10.9 
12.3 
13.4 
12.7 
12.3 
12.7 
11.1 
12.7 
10.8 
11.8 
12.0 
14.4 
12.3 
12.0 
11.8 
13.2 
12.3 

M.C.H.O. Plasma T.I.B.C. 
iron saturat ion 

32 
32 
31 
31 
34 
34 
32 
35 
34 
36 
35 
33 
53 
32 
32 
32 
52 
32 
32 
33 
33 
32 
34 
34 
30 
34 
54 
32 
32.5 
32 
34 
34 
32 
34 
35 
33 
32 
32 
32 
33 
33 
30 
34 
36 
34 

(ng< 

150 
82 
88 
86 

124 
65 
95 
59 
82 
36 
50 
48 

1D0 
75 
76 
59 

122 
77 
59 
70 
92 

141 
72 
68 
60 
75 

154 
31 

135 
34 
82 
82 
95 
97 

108 
112 
47 

100 
124 
156 

90 
117 
134 
112 

71 

, / l 0 0 ml.) 

569 
602 
619 
496 
670 
380 
475 
571 
601 
566 
562 
300 
409 
305 
353 
449 
386 
353 
284 
303 
357 
457 
380 
346 
462 
437 
472 
376 
490 
416 
426 
426 
415 
322 
398 
359 
557 
504 
529 
532 
490 
418 
438 
407 
557 

26 .4 
13.6 
14 .2 
17 .3 
13.5 
17 .1 
20.0 
10 .3 
13.6 

6 . 4 
8.9 

16.0 
24 .4 
19.5 
21.5 

8.7 
31.6 
21.8 
20.8 
23 .1 
25.8 
30.9 
18.9 
19.7 
13.0 
17 .2 
32.6 

8.2 
27.6 

8 .2 
19 .2 
19 .2 
22.9 
30 .1 
27 .1 
31.2 

8.4 
19.8 
23.4 
29 .3 
18 .4 
28.0 
30 .6 
27.5 
12 .7 



A.69. 

Case 
No. 

330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
550 

T o t a l 
Mean 
Range 

Age No. o f 
Pregnanc ies 

19 
34 
36 
26 
28 
30 
30 
16 
23 
33 
24 
19 
36 
28 
35 
29 
32 
28 
32 
34 
27 

• 

4 
3 
4 
3 
6 
4 
-
2 
3 
2 
1 
7 
5 
8 
7 
5 
6 
5 
4 
3 

number of cases 
27.5 

16 
t o 
43 

3 .1 
0 

to 
12 

Hb 
(g . /100ml . ) 

14.5 
14.7 
15.2 
13.0 
13.8 
12.7 
12.0 
11.4 
14.4 
12.0 
12.2 
12.2 
15.0 
10.3 
12.3 
12.3 
11.0 
13.9 
12.4 
12.0 
11.1 

- 75 
12.2 

8.2 
t o 

15.2 

U.C.K.C, 
iff 

35 
35 
35 
33 
32 
31 
32 
33 
33 
32 
31 
31 
32 
32 
33 
31 
31 
34 
33 
32 
33 

32.7 
30 
t o 
36 

Plasma 1 
iron 
(lig./lOG 

132 
130 
100 

99 
142 
160 
135 
120 
104 

32 
51 

101 
89 

122 
80 
89 
60 
71 
83 
87 
35 

92.3 
31 
t o 

171 

• X «xS« v- *. 

ml.) 

513 
479 
470 
458 
545 
604 
584 
426 
443 
442 
532 
555 
422 
391 
470 
459 
558 
499 
343 
472 
505 

468.9 
284 

t o 
670 

saturat ion 

25.7 
27.1 
21.3 
21.6 
26.1 
26.5 
23.1 
28.2 
23.5 

7 .2 
9.6 

18.2 
21.1 
31.2 
17.0 
19.4 
10.8 
14.2 
24.2 
18.4 

6.9 

20.0 
6 .4 

t o 
32.6 



o 
•H 
4* 

a 
r H K > H M r H r ^ c M f ^ f ^ ^ t n c M H C M C M C M r r > ^ c M r « K \ r ^ . J u ^ _ J ^ H C M - t f H 

•8 
fin 

S3 

a 

M 

is 

1 
&5 

o 

ft 

o 

i 

w 
Su 

O 

M 

e g * » g to 

W-

(A 
© 

°.l 

2 

a • 
<8 o 

as, 

CO ON CM - * \ £ > 
ON rH <M - -«88:**8 8R3M38 33333 838RR3 

H r 4 <-» H r-l r-i t-\ r4 rt rt t-4 (H H i - t i H R r - I H 

O ^ W O ® 1 * ^t-CMvOsO K M ^ - 4 - r - s O C CM 0 * A ^ W - ^ ^ H O N C M O x C M t v - K ^ v o t f \ v O ( M < > O v H 

H H r 4 H H H i ^ H H H S H r H H H H H H r 4 H H H H r W R H f - t H i H H t - 4 H r H ^ i H i H H 

r - l - * • I ^ H ^ 4 H I C \ 3 l f \ . j f * r M ^ C M I K ^ H r - t C M C M r - r H H f - I C\J «-f I _+LTi I H CM CM I CM 

0 \ l A 0 0 m i ? M O S ' ^ a \ | A l f t Q r l N a \ N 4 4 4 ^ 4 r l H ^ O N C M J g M n m i ^ H Q ^ M ) CV1(V 
H W H f A H l ^ W N H N ^ r A N W H H N N N N N ^ W N N N M H N W N C \ I K \ N C V I O ( N 

HCMiA4i^vON<ca\Q H N K ^ 4 a ^ ^ ^ « ) ! ^ O H N K > 4 i f \ ^ N c o m o H W n J i r v O h -»r\ m m tn SA ifMn tntQ\5 vo\o^\^>43^vov0N0f^iv-^rK.f^r^fs^fv.r^r^2<»coeo«cocQco 



A. 71 

Case 
No. 

388 
339 

Age No. of 
Pregnancies 

21 
21 

1 
6 

To ta l number of cases -
Mean 
Range 

24 .3 
17 
t o 
35 

2.5 
0 
t o 
11 

Hb 
(g. / lOOml.) 

14 .4 
12 .8 

- 39 
13 .3 
10.9 
t o 
15.4 

M.C.H.C. 
% 

33.5 
33 

32.9 
29.5 
t o 
36 

Plasma T, 
i r o n 
(ug./ lOO 

143 
143 

111.7 
29 
t o 

193 

. I . B . C . 

ml.) 

283 
324 

365 .3 
206 

t o 
55*4 

% 
s a t u r a t i o n 

50 .5 
4 4 . 1 

31.6 
10 .1 
t o 
5 4 . 1 

SECOND TRIMESTER 

390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
U 3 
414 
415 
416 
417 
418 
419 
420 
421 

22 
28 
29 
20 
24 
18 
21 
24 
22 
27 
22 
19 
19 
20 
29 
23 
24 
25 
29 
22 
23 
26 
23 
21 
16 
21 
22 
27 
23 
32 
22 
24 

5 
3 
4 
-
-
-
-
2 
3 
2 
3 
-
-
2 
3 
1 
1 
7 
2 
2 
2 
4 
-
-
2 
-
-
2 
2 
2 
1 
1 

10.9 
12 .9 
12 .9 
12 .2 
1 2 . 1 
13 .2 
14.5 
14.0 
13.6 
12.9 
14 .3 
13.2 
11.6 
11.5 
13.8 
11.6 
11.5 
1 2 . 1 
11 .8 
10.9 
12 .4 
12.6 

9 .9 
11.9 
11.9 
11 .8 
12.6 
12.4 
12.8 
11.9 
12.6 
13.0 

32 
32 
34 
34 
32 
34 
32 
33 
33 
32 
34 
32 
34 
33 
32.5 
33 
33 
32 
35 
30 
31 
31.5 
29 
31 
30.5 
32 
33.5 
33.5 
34 
33 
33 
33 

35 
91 

109 
114 
122 
122 
110 

90 
115 
108 
140 
112 

82 
48 

118 
56 
93 

126 
95 
45 
80 

190 
19 

103 
40 
75 

163 
103 

81 
103 
128 
134 

3K) 
346 
399 
318 
282 
279 
238 
398 
356 
323 
328 
413 
406 
565 
360 
462 
346 
312 
360 
479 
378 
362 
485 
333 
414 
371 
403 
407 
393 
473 
348 
420 

11 .3 
26.0 
27 .3 
35.8 
4 3 . 3 
43 .7 
46 .2 
22.6 
32 .3 
33 .4 
42 .7 
27 .1 
20 .2 

8.5 
32 ,8 
12 .1 
26.9 
4 0 . 4 
26 .4 

9 .4 
21.6 
52 .5 

3.9 
30.9 

9.7 
20.2 
40 .4 
25 .3 
20.6 
21.8 
56.8 
31.9 



A.72. 

Case 
Mo. 

422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
454 
435 
436 
437 
438 
439 

Age No. of 
Pregnanc ies 

30 
22 
35 
18 
35 
25 
37 
24 
24 
34 
30 
18 
20 
37 
26 
27 
21 
25 

T o t a l number 
Mean 
Range 

24.7 
16 
to 
37 

3 
-
2 
1 
9 
1 
5 
1 
3 
4 
5 
-
1 
7 
2 
3 
1 
3 

of cases • 
2 .1 
0 
t o 
9 

Kb 
(g . / 100 ml.) 

11.6 
13 .1 
11.9 
11.9 
10.2 
13.2 
10.5 
10.9 
11.6 
12 .8 
14 .3 
10.2 
12.0 
12 .2 
13.5 
12.6 
11.9 
11 .1 

- 50 
12 .3 

9.9 
t o 

14.5 

M.C.H.O. 
'•/' 

32 
31 
32 
33 
30 
30 
29.6 
30 
33 
32 
35 
30 
32 
33 
33 
34 
32 
33 

32.3 
29 
t o 
35 

Plasma T 
i r o n 
(ug./lDO 

144 
88 

116 
104 

95 
108 

57 
60 

178 
126 
136 

29 
127 
47 

117 
132 

46 
154 

100.3 
19 
t o 

190 

• I .B .C . 

ffll.) 

394 
316 
404 
420 
514 
408 
576 
550 
399 
461 
350 
542 
487 
537 
381 
456 
561 
419 

404 .8 
238 

t o 
576 

% 
s a t u r a t i o n 

36.5 
27.8 
28.7 
24.8 
18.5 
26.5 

9.9 
10.9 
44 .6 
27 .3 
38.9 

5 .4 
26 .1 

8.8 
30.7 
28.9 

8 ,2 
36.6 

26.5 
3.9 
t o 

52 .5 

THIRD TRIMESTER 

440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 

19 
23 
19 
28 
24 
25 
29 
31 
30 
28 
35 
25 
19 
20 
20 

-
1 
-
4 
2 
2 
2 
4 
1 
3 
7 
7 
-
1 
2 

11.8 
11 .4 
11.6 
13 .1 
13 .1 
12.2 
11.8 
12.9 
11.6 
11.4 

9 .8 
11.6 
10.6 
11 .2 
10 .2 

33 
32 
J>3 
32 
31 
33 
34 
32 
32 
33 
29 
31 
31 
12 
32 

44 
34 
77 
62 

110 
64 

129 
104 
79 
96 
33 
98 
45 
42 
63 

414 
475 
391 
461 
320 
499 
476 
367 
5 2 7 

370 
543 
432 
417 
469 
423 

10.6 
7 .2 

19.7 
13.4 
34.4 
12.8 
27 .1 
28.3 
15.0 
25.9 
6 . 1 

22.7 
10 .8 

9 .0 
14.9 



A.73. 

Cause 
Ho. 

455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
4?2 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 

Tota l 
Mean 
Hange 

Age Mo. of 
Pregnanc ies 

41 
32 
21 
19 
23 
27 
19 
34 
20 
29 
28 
21 
27 
21 
18 
30 
26 
26 
28 
32 
20 
29 
20 
23 
40 
20 
20 
24 
22 
22 
22 
21 
30 
23 
25 

number 
25 .2 
18 
to 
41 

7 
2 
1 
1 
3 
2 
1 
8 
-
3 
1 
1 
7 
2 
1 
2 
2 
1 
3 
1 
1 
6 
-
3 

11 
1 
-
1 
1 
2 
1 
1 
3 
1 
1 

of cases 
2 .4 
0 
to 

11 

Hb 
(g./ lOOral.) 

12 .6 
11.6 
10.3 
13.5 
10.8 
13.7 
13.0 
13 .8 
12.8 
10.9 
11.5 
12.4 
11.3 
11.6 
11.9 
11 .4 
12.6 
13.6 

9 .2 
9.2 

13.7 
11.2 
12.4 
10.8 
10 .2 
11 .2 
12.0 
13.2 
14.2 
11.6 
12.8 
12.9 
11.0 
13.0 
12 .4 

- 50 
11.9 
9.2 
t o 

14 .2 

M.C.H.C. 
7° 

33 
32 
31 
34 
33 
33 
32 
32.5 
33 
33 
34 
33 
31 
33 
34 
34 
31 
34 
29.6 
32 
35 
33 
34 
32 
31 
32 
32.5 
34 
34 
32 
33 
32 
29 
33 
34 

32.5 
29 
t o 
35 

Plasma T 
i ron 
(ng./ioo 

51 
107 
57 
68 

118 
99 
76 
91 

113 
79 
40 
63 
70 
71 
69 

103 
167 

91 
39 
54 
68 
84 
96 
31 
40 
77 
60 

156 
107 
124 

90 
112 
156 
149 

76 

82.6 
31 
t o 

167 

. I .B .C. 

ml.) 

540 
599 
447 
329 
454 
455 
473 
443 
395 
465 
440 
436 
470 
457 
489 
483 
487 
507 
544 
609 
508 
422 
359 
591 
449 
502 
575 
468 
532 
332 
564 
402 
432 
483 
428 

436.1 
320 
t o 
609 

% 
saturat ion 

9 .4 
17.9 
12.8 
20.7 
26.0 
21.8 
16.1 
20.5 
28.6 
17.0 

9 .1 
14.4 
14.9 
15.5 
14.1 
21.3 
34.3 
17.9 
7 .2 
8.9 

13.4 
19.9 
26.7 
5 .2 
8.9 

15.3 
10.4 
33.4 
20.1 
37.4 
16.0 
27.9 
36.1 
30.8 
17.8 

18.6 
5 .2 
to 

37.4 



IB 

Case Age Height height 
No. (ft.inch®} (lbs.) 

73 
58 
24 

193 
75 

141 
2 

62 
29 

183 
80 

143 
89 
54 
27 

130 
81 

110 
50 
13 

131 
20o 
133 
57 

1D8 
139 
161 

43 
135 
194 
204 
69 
85 
3D 

101 
84 
14 
4C 

40 
22 
49 
16 
28 
30 
30 
28 
55 
18 
28 
42 
28 
31 
30 
28 
33 
18 
23 
36 
25 
27 
70 
40 
30 
50 
35 
16 
33 
42 
25 
38 
25 
23 
26 
25 
50 
45 

5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 

5 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 
5 
5 

7 
9 
0 
7 
9 
8 
6 
10 
ID 
6 
6 
11 
8 
7 
ID 
5 
9 
6 
9 
0 
5 
7 
6 
8 

9 
6 
8 
9 
5 
0 
0 
9 
8 
7 
9 
9 
6 

147 1 
133 1 
349 3 

97 3 
160 3 
132 3 
132 3 
153 3 
342 1 
312 ] 
15) 1 
185 [ 
153 J 
144 : 
125 
145 
190 : 
113 : 
135 ; 

97 : 
130 
124 
135 
126 
-

185 
150 
123 
343 
107 
146 
165 
140 
121 
125 
340 
125 
110 



ieight height 
ft.inchs.) (lbs.) 

/ 3 
23 
96 

188 
148 
68 

185 
63 
90 
16 

159 
142 
138 

1 
153 

48 
22 
70 

128 
155 
91 

134 
154 
165 
4 1 
55 
67 

125 
132 
112 
175 
201 

26 
32 

168 
77 

345 
66 
99 

100 
136 
150 

C42 
27 
26 
30 
16 
19 
30 
38 
25 
19 
26 
45 
45 
20 
26 
32 
20 
30 
25 
48 
41 
30 
43 
46 
25 
32 
30 
28 
45 
28 
48 
29 
35 
30 
39 
40 
41 
40 
35 
54 
50 
30 
22 
30 
22 
40 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 

9 
9 
9 
10 
11 
11 
9 
8 
9 
11 
5 
9 
11 
8 
7 
9 
9 

4 
10 
9 
3 
11 
8 
3 
9 
5 
9 
9 
8 
6 
8 
8 
6 
5 
0 
11 
5 
7 
3 
8 
9 
6 
0 
6 
6 

130 
116 
128 
150 
114 
123 
136 
124 
145 
184 
121 
125 
136 
137 
145 
125 
141 

mm 

150 
90 

125 
154 
118 
117 
176 
102 
145 
117 
119 
131 
134 
127 
145 
150 

95 
I64 
133 
155 
160 

86 
165 
137 
116 
142 
140 
145 



Case Age Height height 
K ° . ( f t . i nchs . ) ( lbs . ) 

17 40 6 o 
8 38 5 9 

145 
151 

117 
134 
247 

121 
132 
17D 
114 
131 

2 0 0 38 5 8 107 
J 30 5 3 
86 40 5 8 
88 43 5 7 

152 50 5 4 U s 
164 40 5 6 
182 29 5 9 
U 4 40 5 3D 
174 39 5 8 
83 38 5 9 
f2 34 5 4 ^ 6 
*£ 32 6 0 148 
5 38 5 11 

60 28 5 6 
124 26 5 7 
158 20 5 5 _ ^ 
59 36 5 10 136 

140 34 - . 
» 47 5 6 1 1 2 

123 60 5 6 12? 
3 9 38 5 9 136 
42 35 5 8 H 7 

I f l 35 5 ID 165 
56 40 5 10 138 

_17* 35 5 2 160 
H 7 35 5 8 
18 38 5 9 

122 30 5 6 

161 
112 
118 

102 
145 

125 
123 
152 

, £ 32 5 7 £35 
172 40 5 9 

156 46 5 8 

167 50 5 10 160 
30J 40 wen b u i l t 
} 2 42 5 9 105 
176 80 " ~ 
207 50 
151 20 
52 46 
33 40 
4 30 

15 61 

5 
5 
5 
5 
5 
5 
5 
5 

9 
7 
7 
2 
9 
10 
9 
11 

137 
103 
125 
140 
132 
130 
161 



Case Age Height feight 
No, ( f t . i nchs . ) ( l b s . ) 

157 
249 

35 
195 

5 
113 

72 
127 

61 
173 
170 
255 
240 
222 
245 
234 
253 
233 
ZL9 
217 
246 
225 
250 
214 
232 
258 
243 
227 
251 
228 
254 
244 

43 
30 
40 
68 
30 
30 
50 
45 
68 
35 
30 
16 
30 
80 
13 
34 
50 
42 
24 
25 
40 
28 
48 
25 
58 
36 
32 
47 
42 
35 
59 
78 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
6 
5 
5 
5 

8 
4 
9 
8 
7 

9 
6 
9 
4 

4 6 
10 
7 
0 
0 
6 
6 
3 
11 
20 
10 
6 
3 
9 
3 
9 
3 
3 
10 
9 
6 

142 
114 
120 
124 
129 

„ 
99 

110 
131 
100 
150 
109 
131 
144 

80 
149 
117 
121 
90 

129 
127 
144 
92 

135 
118 
103 
118 
209 
117 
132 

96 
90 

241 
209 
236 
226 
242 
215 
221 
248 
213 
238 

25 
30 
18 
30 
29 
28 
40 
36 
35 
50 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

6 
6 
0 
2 
6 
6 
4 
3 
1 
6 

136 
128 
102 
142 
152 
146 
151 
89 

101 
104 



Case Age Height .feight 
No. ( f t . i nchs . ) ( l b s . ) Seight Haea 

(g») (g . / l l 

37 28 5 5 125 1570 0.0", 
47 24 5 6 124 1510 0.0" 

l } 8 30 5 0 90 1277 0.0J 
» 9 24 5 1 120 12D6 0.0' 
120 20 5 0 110 1319 0.0 ' 
11 40 5 6 203 2370 0.0J 

157 20 4 ID 95 1099 0.0] 
12 22 5 5 120 1450 0.03 

203 60 5 6 136 1550 0.03 
J?J 34 5 8 236 1890 0.02 
1 6 6 36 5 0 119 1640 0.03 
51 29 5 6 152 i860 0.01 

162 30 5 2 120 1454 0.07 
1 8 4 26 5 6 132 1740 0.02 
^ 30 - 1504 0.031 
119 56 5 6 121 1760 0.04' 
36 60 5 9 138 1780 0.011 
64 26 5 5 133 1580 0.03C 

1 1 6 37 5 4 170 2327 0.081 
19 25-30 5 3 119 - 0.03i 
28 45 5 7 148 - 0.021 

3°5 40 5 4 190 - 0.044 
38 68 5 4 116 1 1 5 0 0 # 0 5 1 | 

180 35 5 6 185 1780 0.025 
J 29 5 0 110 24^0 0 . 051 
7 1 31 5 3 196 1900 0.026 

**? £3 5 3 110 1450 0.029 
206 30 5 0 140 1589 0.034 
49 78 5 6 121 1510 0.028 
74 18 5 6 118 1670 0.032 

TSUI 

0.051 
0.040 
0.034 
0.027 
0.028 
0.036 
0.093 
0.041 
0.033 
0.052 
0.045 

163 
202 
208 

6 
20 

102 
146 
94 

191 
78 

104 

26 
70 
31 
61 
74 
47 
45 
18 
52 
68 
30 

5 
5 
6 
6 
5 
5 
5 
5 
6 
5 
5 

3 
0 
3 
0 
8 
8 
4 
11 
0 
11 
3 

135 
94 

125 
120 
117 
107 
140 
99 

127 
129 
120 

1149 
1640 
1360 
1650 
1400 
1190 
1362 
IO60 
1550 
1230 
1050 



A.79, 

C&aw Me Height leight 
No. ( f t . i nchs . ) ( l b s . ) 

181 
103 
46 
25 

160 
79 
76 

3 
98 

197 
34 
44 

129 
135 

7 
126 

82 
230 
252 
223 
237 
229 
259 
210 
220 
211 

66 
60 
69 
50 
58 
65 
21 
28 
50 
50 
50 
65 
30 
43 
31 
40 
45 
68 
45 
50 
18 
40 
25 
27 
39 
76 

5 
5 
5 
5 

<m 

5 
6 

5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 

6 
3 
8 
8 

3 
3 

9 
9 
9 
0 
6 
3 
r ̂ 
6 
8 
9 
6 
6 
5 
7 
0 
6 
9 
6 

84 
12D 
134 
109 
129 

90 
132 

mm 

103 
117 
148 
125 
107 
140 
124 
125 
129 
130 
175 
149 

85 
129 
105 
3D0 
173 
119 

257 
256 
224 
231 
249 
218 
212 
235 
247 
216 
239 
114 

30 
192 

52 
63 
28 
20 
6o 
51 
56 
16 
54 
6o 
30 
40 
22 
46 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
5 
5 

6 
6 
3 
5 
9 
3 
2 
0 
3 
0 
6 
10 
0 
2 

85 
112 
112 
103 
125 

81 
156 

96 
123 

85 
106 
125 
112 
111 

Livar 
height 
( g . ) 

1030 
-

1430 
I42O 
1760 
1075 
1670 

-
1890 
1650 
1740 
1640 
1240 
1178 
1430 
1554 
1650 
1600 
2030 

380 
1320 
1460 
1340 
1420 
2340 
1050 

Hsem i r o n 
( g . / l 0 O g.) 

0.046 
0. 
0 
0 
0, 
0 
0, 
0 
0 
0 
0 
0 
0, 
0 
0 , 
0 . 
0 . 
0 , 
0 , 
0 , 
0 , 
0 . 
0 , 
0 . 
0 . 
0 , 

.044 

.021 

.032 
,047 
.035 
.040 
.049 
.039 
.047 
.032 
.047 
.033 
.039 
061 
.044 
.036 
.090 
,014 
,081 
,017 
038 
.015 
027 
,019 
,020 

T<Pgic 
( # e s ) 

I 
I I 

IV 
I I I 

I 
I I I 

r 
1 
1 

1 
r 

11 
i n 
1 

INDIAN i?mm 

955 
1030 
I640 

800 
I960 
1060 

850 
I63O 
1400 
I230 
1250 
2227 
1550 
1610 

0, 
0, 
0 
0, 
0 , 
0 , 
0, 
0, 
0, 
0 , 
0, 
0, 
0, 
0, 

.033 

.048 

.041 

.048 

.034 

.039 

.019 
,022 
•014 
,036 
.054 
.045 
.058 
,058 

I 

[ 

I I 

IV 
I 
I I 
I I 



Case Age Height Weight 
No. 

177 
189 

21 
179 
178 

31 
198 

i 

18 
18 
25 
36 
54 
68 
53 

[ f t . i n e h s . ) 

5 4 
5 3 
5 3 
5 0 
5 3 
4 11 
5 6 

( l b s . ) 

JD9 
91 

1D0 
91 
98 

100 
126 

*eigh 
( g . ) 

102Q 
1570 
1300 
10C0 
153D 
1120 
1560 

2 
8 
9 

13 
ID 
34 
18 

1 
6 
3 

12 
4 
7 
5 

11 
17 

42 
65 
29 
35 
55 
50 
50 
50 
17 
60 
65 
25 
40 
40 
ifO 
50 

6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
6 

0 
10 
11 
11 
8 
11 
8 
10 
0 
ID 
7 
7 
0 
8 
3D 
0 

160 
185 
175 
160 
145 
195 
176 
190 
115 
lf-0 
150 
145 
170 
140 
340 
190 

2341 
2199 
2227 
213? 
1666 
20-00 
2000 
2961 
125a 
ISM, 
1733 
1390 
1181, 
1245 
195E 
166C 



A.81. 

Table 8 

HSPATIC ir?OJf CONCENTRATION IN DI'-TBREMT i£E GROUPS 

MALES 

Age Group 

20.5 & under 
20.5 - 25.5 
25.5 - 30.5 
30.5 - 35.5 
35.5 - 40.5 
4 0 . 5 . - 45.5 
45.5 - 50.5 
50.5 - 55.5 
55.5 - 60.5 
60.5 & over 

Total No. of Cases 
Mean 
Standard Deviation 

FSMALSS 

INDIANS 
No. of 
Cases 

2 
2 
5 
2 
3 
4 
6 
1 
2 

10 

37 

Average t i s s u e 
I ron(g. / l00g.) 

0.044 
0.076 
0.079 
0.166 
0.231 
0.253 
0.068 
0.029 
0.045 
0.048 

0.100 
0.075 

AFRICANS 
No. of 
Cases 

13 
15 
38 
19 
30 
17 
16 
2 
3 
7 

160 

Average Tissue 
I ron(g . / l00g. ) 

0.210 
0.160 
0.479 
0.589 
0.533 
0.565 
0.573 
0.180 
0.748 
1.318 

0.507 
0.226 

20.5 * under 
20.5 
25.5 
30.5. 
35.5 
40.5. 
45.5 
50.5 
55-5 

25.5 
30 .5 . 
35. 
40, 
45. 
50. 
55. 
60. 

60.5 * over 

Total No. of Cases 
Mean 
Standard Deviation 

4 
2 
2 

1 
5 
3 
2 

21 

0.024 
0.016 
1.306 

0.016 

0.015 
0.050 
0.158 
0.021 

0.169 
0.372 

4 
5 

14 
4 
6 
1 
1 

3 
2 

40 

0.620 
0.085 
0.140 
0.237 
0.122 
0.096 
2.976 

0.052 
0.786 

0.284 
0.475 
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Table 9 

BONE MARHDW IRON CONCENTRATION EM DIFPSRBHT AGE GROUPS 

MALES 

Age Group 

20.5 4 under 
20.5 - 25.5 
25.5 - 30.5 
30.5 - 35.5 
35.5 - 40.5 
40.5 - 45.5 
45.5 - 50.5 
50.5 - 55.5 
55.5 - 60.5 
60.5 * over 

Total Mo. of Cases 
¥ean 
Standard Deviation 

FEMALES 

No. of 
Cases 

2 
2 
5 
2 
3 
4 
6 
1 
2 

10 

37 

INDIANS 
Average Amount 
of Iron 
(t*g./g.) 

63.5 
233.0 
60.4 
37.5 

130.0 
96.0 
73-3 

103.0 
107.0 
70.2 

86.6 
41.27 

Ho. of 
Cases 

13 
15 
35 
19 
28 
16 
15 

2 
2 
7 

152 

AFRICANS 
Average Amount 
of Iron 
("g. /g . ) 

171.3 
195.3 
242.7 
403.5 
513.6 
653.4 
536.5 
387.5 
535-0 
912.4 

542.6 
234.3 

20.5 4 under 4 102.5 4 59.5 
20.5 - 25.5 2 27.0 5 76.8 
25.5 - 30.5 2 82.5 14 174.3 
30.5 - 35.5 - 4 220.8 
}5.5 - 40.5 2 56.0 5 u9t8 
40.5 - 45.5 - 1 52.O 
4 5 . 5 - 5 0 . 5 1 122.0 1 72.0 
50.5 - 55.5 5 108.2 
55.5 - 60.5 3 104.6 3 6 2 > 3 

60.5 A over 2 59.0 1 70o!o 

Total So. of Cases 21 38 
Mean 87.4- 146.19 
Standard Deviation 27.67 305 12 
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