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Chapter 1

INTRODUCTION

Anseuia due to iron deflciency in young wossn has been widely
observed for centuries though not recogniszed as such. Beutler (1963)
suggests that Shaksspasre probably had such a pileture in mind sbhen he

wrote:

"She nsver told her lowe,
But let conocesalment, like & wors 1' th' Md,
Foed upon her dsmask cheek: she pin'd in thought;
And, with o green and yellow mslancholy,
She set like Patience an a sonument.”
(Twelfth Night Act II Se. IV.)

It is not known when iron mes first used in the treatsent of
this disease. It is reported that in ancient Greece anssais wes
recognised and the espirical treatsent for it consisted of drinking
water in which a sword had been allowsd to rust. If ane goes through
the literature one cbserves that although the condition of iren deficiency
bad leng besn recognised, very little hesdway was made in this field until
the present century when /Jhipple snd Robscheit~Robhins (1925) acknowledged
ths therapsutic efficacy of inorganie irom in the snssmis of blood loss,

The bhistorieal bsskground has been well reviewsd Yty Heath and
Patek (1937) and Beutler et al, (1963). Amomgst the more important
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names in the eerly literature they place those of Sydsnhsm, Menghini

end Elaud, Sydenhaa in 1661 msas the rirst to recognise the therspeutie
valus of irem in chlorosis although he hod e misconoeption of the true
nature of the dAisesse itself, Irom continued to be used without rationale
until Nenghini in 1746 Arew attention to the presence of irom in the blood,
In 18352 Blaud introduced his pills for the oure af chlorveis, at the sase
tine ewphasising the importsnce of using high iron desage. All these
observations were confirmed and established with more sccurate tecimicues
bty Heath, Strsuss and Castle (1932), whe alse deacnstrated that only a
ainute freetion of an eral doss of fron is absorbed snd utilised in

haemoglodbin synthesis.

¥hile this was going on theariea as to the astiology of
chloroais were still archeic. This syndrome was not given resognition
ap a separste entity despita the sbove obssrvations on iron therspy,
and iron cmtimud to bde ussd empiricelly. Chlerosis was attridbuted
ameng other things to such factors as the abnormal functioning of the
ovaries and was regsrdad By soms as an illness in young girls which was

diffiocult to distinguish from hysteris,

It was not until very recently when +itts (1930) desoribed this
ocondition and put it into its proper perspective, that iron deficiency
becens estadblished and recognised as a specific entity which required
iron for its cure, ie was probebly among the first to clartify the varicus
epoyms under whioh this syndrome masqusrsded, te desoribed the typieal

/elinical,,
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olinical pioture of what we today regard as irom deficlenqy. He
snalysed 6 sases of chlorosis, defining the comditien as 2 secondary
type of anaemia ocoourring spontaneously in edolescent females, and
50 cases of simpls sohlorhydric snsemia shich is far sore cosam in
females and hes its highest incidence betseen the sges of 40 and 50
yeoars., The chioef aywptoss and signs in order of frequency weres
ansenia, glossitis, splsnomegaly, dyspepsia, dlarrhosa, sore mouth
or throat, asnorrhagia, dysphagia, cedena, assnorrboea, kolilonychis
(4 patienis), acropersesthesise and engina, Ansemia and symptoss
sich ss genoralised weskness, mslaise, dyspmosa and palpitations were
oosplained of in 39 cases. Bowe patients, oven witi & haemoglobin
level of 50%, had no symptoms. The diagnosis was made by finding a
reduced eolour index in the presence of snasaia and in most cases
achlorhydria, The differential disgnosis included diseases such as
alisentary neoplases and haemorrhoids producing seccndary anasmis.
Kenorrhagia was of'ten sssociated with simple ashlorhydric ansemia but
in many cnses this was thought to be secondary to the ansemia and not

primary,

In his pepers at the time he had regarded esshlorhydria,
especially in the anasaia ocecurring in later 1ife, as sn essentisl
feature of the illnees; but more recently he no lenger holds this
view and recognises that ashlorhydria was given undue prominsnce
{ziitts, 1956€).
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Yhean the literature on simple achlorhydric snaemia, chlorousis
and idiopathic hypochromic ensemia was reviewed it was found that most
of the patlents on analyeis hsd evidence of some source of blood loas
#ich probadbly, together w#with multiple pregnancies and a poor dletary
inteke, gave rise to iron deficiency (Gray et al,, 1936; Heath and

Patek, 1937).

Just &8 there was no clarity in the past about iron and lts
use in sngemia, up to very recently there have been very veague ideas
ebout the fundsmentel concepts of iron metebolism, a atate of affsirs

due largely to inadequate methods of study.

An aversge pdult mele nas a totsl of 4=5 grame of iron in
his body ard this is distributed in different forms, the asonnt of
iron in each of these coaponents verying widely in health =nj diseess,
“ost of the irom pregent in the humen body is found in hasaoglobin,
Similarly Hahn (1957) estimetsd that 57¢ of the total iron in the dog
wes conmtalned in blooad hasmoglobin, 237 was in the myohsemoglobin, ocell
ensymes end so on, shile 2/ was made up of storage iron, which is said
to be the compariment ths iron content of which fluctuntes most. The
totel iron stored in man, available for blood formation, is eatimated

to be ebout 1200 ag. - 1500 mg. (laskins et al,, 1952).

Iron is obtsined from the diet, and for its absorption ssverwl
factors have to be considered. Firat of all its aveilability is of

/importance ...
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iaportance since phytates and phosphatee in the diet sppear to retard
its absorption (McCance et al., 1943; Kinney et al., 1950; Sharpe et
al., 1950), Ascorbic seid enhances its absarption from food (Moore
et al,, 1952) and hydroehleric acid, contrary to earlier belief, has
no such effect (Beutler, 1963). Ferrous iron ie better absorbed than
ferric iron (Moore ot al,, 1939; NaCance et al., 1943), end ferrous
chloride is more easily absorbed then food irom (Chodos et al., 1957).
Studies with redicective techniques on absorption of iron when given
with food (Pirsio-Biroli et al., 1938) have demcnstrated that iren
deficient subjects absorb more irom then do norssl subjecte. Irom
sbsorptiomn can ocour through the stomach and slmost any portiom of
the gastro~-intestinal traet, but it eppears to taks place chiefly

and sost efficiently through the upper portion of the smell intestine
(Stewart ot al,, 1950; Brom et al., 1958).

Regarding the mechanism of transfer of iron sorcss the bowel
muoose, thie is unsettled 23 yet., Orsnick (1946) hed suggested that
the protein apoferritin is continually being formed in the micosal oslls.
In response to iron arally, this substance incresses in concentration,
Perritin socusulates in these cells. The irom, it was postulsted,
forms a complex with apoferritin to form ferritin., The mucosel cells
regulate iron absorption by maintaining & gertain level of ferrous irea.
The latter was said to be in equilidbrium with the ferritin in the mucosal

/0011' e e
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colls and the plassa iron in the dlood streem, Ko further iren coulad
be absorbed as lang as this beleance wes maintained. Aocording to this
hypothesis a lowering of the plessa iron would result in more rapid
movenent of iron cut of the aucossl oells, depleting the stores of
ferritin iron end finally lowering the ocnceatration of ferrous iren

in the micosal oells. Increased ebsorption from the gastro-intestinal
tract would then take place. This theory of a "maocosal dlock",
preventing shsorption whan firon is not needed, was widely ascepted.
According to Dubach et al. (1948) this theory that mucosal cells aecept
iron for sbsorption or dlock 1ts assimilation provides ths best known
‘explanation, but patients with adequate stores may assizilate oonsidersbdle

quantities of the metal and the block mat be regarded as relative.

Recently, however, with rediceactive end other advanced
teohiniques it has been shown thet there is no “sbsolute dlock™ to iron
absorption (Bothwell et al., 1958; Browm et al., 1958; Smith ot al.,
1958). MNultiple factorm meemr to be invalved which Beutler et al. (1963)
l1st, YThese include hypoxis (Mendel, 1961), the rate of erythropoiesis
and the lsvel of iron stores (Bothwell et al., 1958; Pirzio~Biroll et

al., 1960), the latter two probably being the most importsnt.

The lavel of ssturetion of the iron-binding protein hes aleo
been sugzested to pley a role in irun absorption (leurell, 1952) but
other work hes not confirmed this (Dubach et el., 1948; Yuille et al.,

19503 Bothwell et al,, 1958} Pirsio-Biroll et al., 1960; #bedy et al.,}963).
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According to firsio-Biroli st 21, (1958), in sddition to excessive
iron storses and dsoressed erythropoiesaia, there are conditions whioch
may act st the mucosal level to impair iron absorption, such as
iliopethic steatorrhives, nyxoedema, infeotion and poet-gestrectosy

state in the iron-deficient patient.

How these different factors operate 1a etill not clear.
All one csn say is thet iron is obtained by ebsorption froa the gut,
and thet the gastro-intestinal mucosa is regarded es the cnief

reguletor of iron balance.

Chce abaorbed, the iron is bound to the specific trensport
protein, transferrin, end is trensported in the plassa (Hahn et al.,
1939) to the tissues where it is stored es ferritin end hsemosiderin,
It goes lergely to the bone marrow snd the liver but some {inds itas

my to all the tispmues to fulfil the requiresents for engymze iron,

After gaining entry into the body, iron is very atrictly
congserved end is used over and over sgain for haemoglobin aynthesis,
Thie 18 poselble becpise the loss of iron froam the body is very saall
(Dubach et 2l., 1955; Pinch, 1959). The total smount leeving the body
is epproxisately ) mg. daily and is found in ths urine, faeces, swest
and hair, Huch ~f this iron, particularly that in the swest, probably
represents the enzyme Lron of the cells which are desquameted fyosm

body surfeces (Beutler, 1962'.
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The comperative study of iron metabolisa which this thesis
presents saterialised not becsuse iron deficiency is a worli-wide
problea to-day hbut because it has deen ceid im Matal that iren
deficiency is common in the Indian but rare in the Afyicen, 1f 4t
oocurs et all, 1 have attenpted to discover on the one hand, to »hat
extent iron dsficiency is & problex in the Durban Indlen, trying to
unravel factors ocontributing to its production, and on the other hend,

its incidence ir the local Afyicen,
The thesip is dividsd into three pain ssotionss

(1) The relative incidence, clinical piocturs and probeble
asticlogical faotors Iinvolved in the oroduction of fron deficlengy

ansemia (Chapter 2).

(41) A4n ente-natel study to observe the affects on the iron atores
of the incoreased dsmand for irum during pregnancy in the different reciel

groups (Chapter 3),

(111) The state of the iron stores ms reflected in the bone sarrow

erd liver specimens obtained st necropsy (Chapter 4).
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Chapter 2
A STUVUDNDY OF PRATI=2NT] VI7H IRON DRFPICIEBNCY
ANAENTIA ADHAITTED 20 HOSPITAL

This part or the study comprises a full investigation of
pstients who were admitied for investigetion of ansemis to a medical
werd in wshich the proportion of Africans to Indisn adnissions was

approximetely L:l.

During the period of study there were 5, patients disgnosed
as suffering from iron deficiency ansewmia, of whos &3 were Indian
(79.6#%) and 11 Africen (20,47). This nusder was made up of 38 femeles
of stom 32 (84.2%) were Indian, and 16 males 11 of whoa (68.8%) were

Indian,

The wmean for the total group was 33,3 years with a range of
7 to 76 years. Pigure 2.1. gives u better ides of the age scatter of
the group as a whole while figure 2.2. 1lluatratss the age distribtution

anongst Indian females »ho fore the bulk of the study,

WOSIS
This was based on peripheral blood ploture, the levela of serua
iron and iron binding capacity of the serua and lastly the bons marrow
ploture,
dethodg
Heemoglobin (Hb) wes estimated ss oxyhsemoglobin, the heemato-

crit deternined and retioulocytes countsd bty the msthods of Dacde (1956).
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Later the pecked cell volume (F.C.V.) was estimated by the sicro~
haenstocrit method (#introde, 1963).

Blood and done merrow saears sere stained with Nay-Gruenewald
stain and counter stained with Giemsa (Decie, 1956).

All specimena of the dane sarrow were obtained by starmal
espiration exospt in the case of children when ilisc crest specimsens
were teksn.

The mayTow smears were also stained for iron stores using
hydrochlorioc acid snd ¥ Potassium Perrodyanide. These were graded
in scoordance with the smount of iron present: grads 0 representing
the absenoce of iron with grade VI st the other extresme; grades I to
III being regarded as normal amounts of iron (Rath and Finch, 1948).
This investigation helps to exclude the cases of hypocohromic ansemia
sssociated with infection; the differentisl point being the deposition
of normal or inereased smounts of hsasmosiderin in the dane marrow in
the other types of enasais and thet of infection as egainat {ts depletion
in iron deficiency anaenis (Rath and Pinch, 1948; Davideon et al., 1952;
Stevens ot al., 1953). A1l thess were examined personally,

Serus iron was estimated Dy the method of Bothwell and Mallett
(1955), while the redicective Fe59 technique described by Bothwell et
gl (1959) was used for the estimation of the unssturatsd iron binding
oapecity (U.I.B.C.). The counting wes done om 5 ml. specimens in e
well-arystal scintillation counter. The total irom birding capacity

(TeI.B.C.) wan derived from the sum of the above two resdings, snd the

/percentags ...
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perosntage saturstion csloulated frow the proportion of serum iron to
total iron binding cepacity. All glasawsre, including syringes, was

made iron free before use end in slmost all ceses the blood was oollected
on the morning of the day after adaission, besring in mind the reported
dlurnal varistion of serum iron levels -~ hypeferrasmia occurring in the
evenings (Powell, 194k; “atterson et al., 1552). These conditions and
methods spply to all sections of this thesis, These estimations were
initially done by the author end later bty Xiss A, Derling. All

{

haemetological investigations wers done in the research laboretory of

the Department of dediolne,

levels and ranges have heen ocambined becsuse these were coamparebls for
esach group,

The mean b lsvel for the total group was 6,3g. per 100 ml,,
renging from 2.1 = 9.6 g. per 100 ul,, the lowsst level smongst the
Afyriocans being Lg. par 100 ml.

The overall mean corpusoulsr hasmoglobin concentration
(¥.C.H.Co) was 25.9% renging from 22 - 314,

The reticulocyte count ranged fyom 0,2 - 10,45 with s mean
of h.2¥.

The peripherzl smesr contained hypochromic eells usuelly
vith saicrocytes,
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Iyon picture as assessed by the level of the sorua irom and the irem
binding capacity. The mean serua iren level in my patients was 17.l4:g.
per 100 ml,, renging from O - 39ug. per 100 ml. (ug.f). The T.I,B.C,
was 409.5ug.%, with a range from 249-620ug.7T. The oversll mean
percentage saturation was k.A%, that for the Indisns being 3.65% while
the Africsn figure was 5.15%.

2one gerzow emaninatisnt Noet of the smears showed normcdlastic
erythropoienis. As the histopatholegy of the booe marres carmot be

considered as dlagnestic (Beutler et al,, 1954) thess smesrs were
exaained for iron stores. The sasars were examined for iron in 50
patients and it was found that while 43 had 5o iron deposits {n the
saxrow st all, 7 had treces (grade O - 1), Hence the depleted stores
in these patiente confirsed the &lagnosis of irom dsfiacienay.

SIINECAL FRATURES
There mey be » marited wariation in the clinical manifestations

of iron deficiency ansemia, and the incidence of the different symptomss
end signs with which it commonly presents alse varies in the dsseriptions
given hy different anthors. The frequency with which the different

symptoas and signs coourred in our patients 1s set ocut in teble 2.1,

Sysptomatelegy
The duration of illness renged fiom a week to 8 years with an
aversge of 8 sonths,

By far the comsonest symptom was that of tiredness, and varying

/degrees ...



Tﬂblﬂ 2.1-

CLINICAL SBATURRR
(in ordsr of frequenoy)

Dyspnoea on exsrtion and
tirednsss

Palpitationa

Swelling

Halaise and weakness

Painful joints end beckaches

Dyspepsia, abdominal
disconfort and pain

Headaoche

Frequency with or without
dysuria

Lous of appetite

01ligo/mypomenorrhoea

Diarrhoea

Sain in the chest (7angina)

Sore throat and dysphagia

Dizsinesa

Cough

Feverisimesa

Amsnorrhoea

¥enorrhagia

Vomiting

Swelling in the neck {thyroid)

Constipation
Parsesthesise
Pioe

Skin desgusmation
Nolsena

Yellow eyes
Pruritas vulvae

jlo, of
coses

R T A - R YRRV AR Ly U . Y SR RN, SF ;:‘IEBE

Signe
Hepatomegaly
Koilonychia
Splenomegaly
Glosaitis
Cedena

Skta and hair chenges
Epigastric tenderness
Angular stomatitis and
cheilosis

Thyrolid enlargement
“ental changes
Sternal tendemmness
Dental caries
Thyrotoxicoal s

0. oOf

Mrnnww o RSREY
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degrees of dyspuoes on exertion were present, Amongst the more frequent
couplaints were palpitations, salaise and weakness, swelling of the
ankles, generalised pains and headache. About 26% (14 patients) had
ayspeptioc symptoms with or without vague ebddowinal pain, and anly 2%
of these patisnts had eshlorhydrie associated with these aywptoss
(cases 8 and 39).

Eleven per cent of the patients, all Indisn fessles, complained
of &ysphagia. The aversge b for this greup was 8,1 g, per 100 ml., their
average age wes J7.) years whils the duration of their illness varied
from 2 months to abaut 8 yeara with » aesn of X sonths. Four of these
patients hed glossitis, 2 (eases 5 and 8) hed hAistamine-fast achlorhydria
after saximal stimulation while 3 had splencmegaly. All except one
(case 23), had kotilonychia, thus descustrating the correlation betwsen
kollonychia and other sucous meadrane changes. 7The other gastro~
intestinal symptous complained of were loan of appetite, disrrhoee
sore frequemtly then cemstipation, nd womiting.

Six patients (11£) had pain in the chest which was suggestive
of angina. Humter (1946) found an imcidence of 29% (8 cut of 3. cases)
and also that it was cosmoner in fessles. Five of xy 6 patients were
females, a 1littls higher than expected taking the sex incidence of the
whols series into socount (38 females 1 16 males) dut the nusbers are
too smell to draw firw oconclusions.



Sims
Liver enlargenent was detected in 597 of the patients while

splenomsgaly was present in 484, There appeared to be no correletion
botween the Hb level and leucopaenie in patients with splenomegaly
confirming the fimding of #itte (1930).

Koilanychia figures prominently in all the ssrlier descrip-
tions of iren deficlency anseaia (Witts, 1930; ¥introbe et al., 1933),
but recent work suggests that it now cocurs less frequently {Beutler,
1963). One possible explanation of this is that severe degrees of
iron-deficiency ere becocaing less comson, oilonychia being essocisted
with ssverity of anasmia. Anmong my patients, however, the average
b lavel of those with koilonychia was 5.7 g. per 100 m), and 6,5 g,
per 100 ml. among those without kollonychia, indiocating that the
corTelation is at most only slight. The duration of the appsrent
illness, said to be an importsnt factor, in my cases varied from a week
to 8 yeara, with an average of about 9 months. It has besn suggested
that there may bes an associstion between koilonychia end sucous membrane
changes. Amongat my cases 5 of the Indian females with koilonychia had
essocisted Qysphagia. It has been postulated that unknown genetic faoctors
may be responaidle for its production, or is it perhaps a reeiel charec-
teristic? Verious degrees of this physicel aign were present in 53,7%
of xy patients these being 63.6€ of the Indian females, 54.%% of Indisn
nsles snd 507 of African femsles, while nome of the 4frican males had
koilanychia; the incidence among all the Indian patients being fairly
high (60.5%) when compared with all the African patients (27.3%). Ie

/this ...
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this nsrked differsnce between the two groups perhaps due to the nsar
depleted iron atores in the Indien as observed in the storage study,
amm.mmnnmﬁtbimpnsmtinmoenmm
systens? The latter is probably the last port of call for iron after
the stores have been depleted in the iromn defioiency atates. The
reverss also applies here because, as the African has been found to
have increoased irom stores in the tiseues (Gillmen et al,, 1945;
Yainwright, 1957; Botlmell et al., 1560 end aleo froa the iron storsge
studies reported in Chapter 4), it follows that the demand on the ensyme
iron is not as great, and besides the koilonychia amongst the African
patients has only bean desonatrated in the females whose stores on the
whole norsmally are not ss heavily leden with iron as the males.

As far as the cardiovascular gyster {s concerned, not all
patieonts had tachycardia, pulse rates on admission ranging from 68 -
132 per ainute. The average blood preasure was 125/70. Out of the
54 patients, clinical cardiomegaly wes present in 12 and a gallop
-rbyth- was heard in 7, Exeoluding ons patient with ghrumic rheumstic
hesrt disease and congestive cardisc failure (case 48), 43 patients
hed heart mumurs, A short early gystolic murmur wes present in 37
patients, 4 had a panzystolic mursur, while 2 hed sn esrly blowing
diastolic murmur at the dase. Five of these patients were in oonges-
tive cardiec failuxew. The fIb level in the 7 petienta with pensyatoliec
saraursg, early diastolic surmur or with oongestive cardiac failure was

/3.7 8o oo
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3,7 8. per 100 m). while that of the 2 patients who had the early
dlsstolic murmn was 2.3 g. per 100 nl. This demomatrates the
correlation batween the Hb level and the degree of the cardiac
involvesent (Wintrobe, 1946), which is not &{n agresment with the
conalusion of Hunter (1946) that the duration of the illness is
more important than the severity of the enaemia.

Thus the clinieal ploture cbserved was that of iron deficiency
enasaia es deacribed by other suthors. Despite the sase with which the
early 4disgnosis and treetsent of irom deficiency enssmia can de
ostablished, it is surprising that one still sees all these grosa
manifestations of the disecase, the picturs very clossly resesmbling

the desoription given by %itta in 1930,

The aversge parity of ths Afriesns was 3.8, renging from
0 = 6, while that of the Indians was 4.) ranging froa 0 - 10 previous
pregnancies. This figure exsludes 11 of the Indian femsles (3h.4%)
who were single, 2 of them were preamenarche (vases 6 and 19). Case
L), en African f=30le, had L4 csesarean ssstion dsliveries. Kone of
the patients was pregnant. Vaerious forms of manstrusl discrdsrs were
present, as can be seon froa the teble. In most instances it was
decided that these were probably sscondary to the ansemie, Thensver
indicated, a diagnostic curettage was done in order to exoluds local

pk@hOIOU.



Teble 2. 2.

PREQUENCY OF CYNARCOLOGICAL SYHPTORS

Sysptoss Ro. of Casgesn
Indian Afyiocan
Oliga/Hypomsnorrhoes ? -
Post-senopsusal 3 2
Agsporrhvea 5 1
¥encrrhagis g -
Preo-amatrual -

Case No. 9 was sn Indisn who was 51 years o0ld, ons year
post-senopausal snd rnulliparous, S8She, however, geve a vague histary
of probadble ssmorrhagis and en curettage she mas found to have had
endoastrial polypd.

Of the 3 patients with asnorrhagia one, who had resched her

penarche about a year previsiasly, had a good response to iron therspy
end it wvas dseided that she should be cbserved rather than imvestigated

further, At follow up examinstion she said that she no longer hed sny
nenatrusl digturbance (caee 1l1). Ancther, a 3h-yesr-eld Indian female
who hed had A pregnancies, was found to have a proliferative endometriua
(case 10), while the third showed a normal endometrium after curettage,
and hor sences were said thercafter to have become norsal.

Of the 2 patients with irregulsr menses and a suggeatiom of
incressed blood losa during asmstruation, one wes shown to have a normel
endomstriua (case 16), and the other inflassatary chenges (case 8),



DIBTARY HISTORIED
The histories obtained ere insdeguate and prodably unreliadle

ir sany instances, All cne oan attemnt to do bhere is to give a bremd

classification of the type of dist oomsumed hy dividing the patients

up into groups. The diet was regarded est~

(1) good when meat and vegetables were consumed daily,
(11) adequate if these were taksn more thsn once a wesk,
and (114) poor if either one or both were consumed anoce a week or less.

Acvording to these ariteris 4.3 had a good mest intake while 43.5%
and 52,2 had sdequate and peer dists respectively. As for the
conpusption of vegetables, 54. ¥ had a good intake whnile 21.7% had
adequate snd 247 consumed vegetables seldoa or not at all, Of these
patients none of ihe Africans oconsumed seat daily, while only one had
alequate sagunts. Fifty per cant of the Africsns sslios or nsver ate
vegetables. Omne can conolude that the protein imtake of both these
gsoups is poor on the whole, Although a fair asount of vegetables
was eaten by the Indiens wost of it was caten cooked. In most of tha
patients studied, the bulk of the diet, it would appear, 1is sade up of

rice amongst the Indiens and ssise products smengst the Africans.

As far s pessible a saries of inveatigations was dons to
exnlude any ositse of blood loss or to detect any other evidence which
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wight acecount for ircm deficiency snaemia,

Urine

Specimens of urine on 3 consecutive days were examined in
all cases, and thess were found toc be adlmormal in 13. Three patients
hed ova of Schistosoma haesmatobius (cases 35, 46, 51). A aild urinary
infection was present in 7 pastients shile in 3 others scanty red blood
colls were cbserved (cases i, 18, uL).

Stog] specimns

Three stools mre exasined in every ocsse for ths presence
of paresitea and their loed, and for ocoult dlood, The Gregersen test
was used for detecting blocd in the stools (Forahaw et al., 1954) and
the load was expressed as the number of ove per coverslip. The frequency
of infestation is set cut in tadle 2,3.

Table 2.3.
PARASTTIC INVRSTATION O STOOL EXAMINATION

Owa Ro, of ocases
Trichocephalus 2k
Ascaris 12
Hoaltsorn 11
Ratamceba coli 6
Entanoeba hartasmi 2
Ova of Sahistosome, Giardlia lamdlia,

Strongyloides and Enterobium 1 of each

Trophosoites of B.histolytioca

Eleven of the patients had normal stools while a variable musder of ova
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of asoaris or trichotephalus were found in 28 cases. Piftesn patients
had varying sscunts of ococult blood in their stools; 3 were sssociated
with cirrhosis of the liver (cames 5, 22, 50); 6 asseciated with hook-
worn infestation (cases 6, 8, 29, 47, 49, 52); 2 with peptic ulesration
(cases 36, 43); 2 with mslabserption (ceses 45, 54); ens with chromic
gestrointestinal Hloed loss where the samise had not yet Deen datermined
(case 53); while ome patient hed & weakly positive occult blood test for
which no csuse ms established (cese 17).

Two patients (cases 27 and 51) had pus, bleod and mucus in
their etvols while the latter also hed trophoncites of Entamosba
histolytice for which trwatssnt was givem,

Heokworm ova were found in 11 patients of whoa 7 were Indien
females, one an Indian male, 2 Africen fousles and ome African male,
fherever prasticsdls, if hookworm ove were detected in sny of the 3
atool specimens, the patients were given dephemius sulphate (a single
dose of 5,0 g.) snd a wors count wes 3one on 2 comsscutive speciasns
of 24-bour stools immediately after therapy. A week thereafter ths ova
oount was repeated and this ws 4done egain a month later if the patiemt
attended the follow up clinic, in order to assess the efficacy of treatasnt.
In one patient (case A9) becsuse of the persistence of the infection and
the cooult Hlood in the stoel the therupy was repeated.



lel' 2. ‘U .

87007, AXALYSIS G PATIMNTS JITH HOOKAD R INFESTATICN

Innediately One month
Case Owva Oooult worm Count after treatesnt after trestasnt
o, Count dlood Ova Oeoult Ova Oooult
Count bloed Comt Ddlood
43 7 - 265 eadults 0 -
61 had (15 M, 135 F.) 9 >
62 -
2 % - 26 adulte é + 1 -
“ - (15 H.. 1’ ’c) 27 9 -
0 - n
52 18 . 10 adults 7 *
b7 3 - (3 4., 5 ») 12 -
22 - 2 asoartis
Yy 4 & * 14 edults 18 -
1 + (s n., 9 7.) o *
& . Taenia saginata
2 Ge +
Qe -
6 (- 19 +
8 e, - no wOTMe nil - - -
[ T - regovered
Ca -
n 2 - no worms - -
- - recovered
32 2 - 2 edultse (P.) - - -
0. - 1 escaris 'R -
. - 19 Enterobiun(r.) 6 -
38 1 - 1 sdult (P.) - *
1 - (- 18 -
- 19 - 8. +
7% - - no woIrws
- - recovered
++ = strongly pesitive .1 = sdult male
+ = weakly positive 7 = edult female
- » negative

¢. = ova obtained on concentrution of stool.
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It will be noted that only 6 of the 11 petients with hookworw
infestation had cocult blood detscted at the time of exsminstion. Three
of these patients (eases 29, 49 and 47) bad & strengly positive test and
from them 26, 265 and 1§ eadult woras of the Neoator americanus species
respectively were recovered. If one takes 5 ~ 20 ova as an indication
of a moderate infeetion it will be seen that one patient who had a
weakly positive occult blood and froa whom 1D adillt worms were recovered,
falls into this category (omse 52), while 2 others, an Indien and an
Afvicen female, fall into the heavy infestation group, bdoth having had
strongly positive cocult blood in the steols (cases 29, 49).

ddver function tests

Stendard tests for serum bilirubin, alkaline phosphatase,
sinc end thymel turbidities end serum preteins, together with the
albusin ; globulin ratic ware done on sll cases but ome (case 45),
whils the serum proteins only were estimsted an ome Africen smale {case
52) {see Joudert ot al., 1959). The individusl values are given in

tadble 2 (Appendix, pege A.57).

The percentage of patients with abmaorsal liver funetion tests
(exoluding thoss in whos asscoisted liver disesse wea found on olinical
grounds) is showmn in tadle 2.5.
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Table 2.5.
PEROENTAGE WITH ABRORMAL LIVER FURCTIOR TESTS

Tests Indisn Indan Indian Afyican Afyricen Afyiean
feanles males aversge femsles mles aversge
Serun bilirubin 13.8 10 12,8 0 o 0
Alkaline phosphatase 0 ') 2.6 0 50 16.7
Zine turbidity 6y ™ 6.2 00 100 100
Thymol turbidity 8.7 2 ¥».9 %0 50 50

Thus it oan be concluded that the liver funstion tests, as
Judged fyom the above remilts, are grossly abtnormal even in the absence
of obvious liver disease. The sine turdidity was abmormal in 211 Africans
and although ny series comprises only 6 cases these figures cospare well
with the B4{ as found Yy Powell (1958) in a gremp of norusl Africens froa
e sixilar socio-sconouic grewp, 7The turbiditiss sre alse almoramsl in e
fair propertion of Indisns but this figure, however, differs from that
obtained by Joubert et al. (1959) who oomsistently found the tests in
the latter group to be within the Europesn range. It is dsubtful, howsver,
if the subjeots studied by the latter authers are representative of
aduissiony to King Edwerd VIIT Hospital. The serus proteins done by a
chemicsl frsotiomation sethod (see Joubert et al., 1959) were also
abnormal inm both the reeial groups, ewen more 50 in the African, ae

cospared with ths Buropssn.

Exetein elestrephorests
Protein electrophoresis was done (see Joubert et al., 1959) om

19 Indisn feasles, 8 Indian males, 4 Afriecan femsles and A Africem msles.
Ses tadle 3 (Appendix, page 4.59). Although the total proteins are
/admarmal ...
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sbnormal in only 45.87% and 40k of the 24 Indians snd 5 Africsns
respectively, in those without any obvioua liver discase, the serus
slbumin is admormally low in all the patients of doth recial groups,
with e reversal of the albusin : globulin retioc. As with chemionl
frectionatian, the serua elbumin ie lower in the Africsn compared with
the Indian petients, while the serum globulin is elevated much nore
than in the latter group, giving an albumin : globulin ratie of 0,51
in the Indians end 0.%/1 in the Africen. Taking the individual globulin
fractians, there is a gross generalised dlsturbence in both racial groups.,
The quantity of alpha; zlodulin ia the same in the two groups while the
Africsns have & higher lewsl of alphay and beta globulina, The main
aiffeorencs between these two racial groups lies in the level of the
gassa globulins which asrev much sore elevated in the Africsn,
Grantsd the nusbsrs are ssall to draw sny conclusions,
partieularly in the case of the Africsns, the general trend of low
serum slbusins and elsvated globuling in the latter is consistent with
that found by other authors (Fowell, 1958; Joubert et al., 1959).
Reduction in plassa proteins and albumin fraction are reported to be
common in ansesta (Heath ot al., 1936) and the findings here are
oonsistent with this. However, when one is dealing with a group whose
serus proteins are usually reported to be atnormal (Powell, 1958;
Joubert et al., 1959), one wonders if this plays any major role in the
formation of the haemoglobin molecule or in the binding capscity of

iron in the serus.



Yitssis C leve)

This was estimated Yy the dinitrophenylhiydrasine methed of
King end Foottan (1956). Blood samples were tsken prior to the
congumption of any hospital food,

This estisation wes done ocn 24 Indisn females cut of the 32,
thelr mean being O.49 mg. per 100 al,, ranging fyvom 0 - 1,9 mg. per
100 ml., Pour patients had no vitaamin C in their serus (cases &, 13,
U, 24). No other cause could be found for the irom deficiency in 3,
whilst one was malnouwrished, had a light hookwors infestation and bariua
meal exsnination was suggsstive of duodenal uloeration (ecase 11).

The uesn for the 11 Indian seles was 0,98 mg. per X0 =zl,,
ranging from O ~ 2.4 ag. per 100 sl. One patient with no viteain C

in the serum had no other detectable fecotors camaing his anaemia.

The estimations on the 5 African femsles ranged from 0,9 -
2.5 ag. per 100 sl,, the wmean being 1,6 sg. per 100 ml,

Of the African males the aversnge on 3 oceses was O.45 mg., par
100 ml,, ranging from O = 1,06 mg. per 100 ml., Ome patient who had no
vitanin C in hig blood, suffered from cirrhosis of the liver with
congestive splenomegaly (case 50).

The vitamin C level in normal healthy individuals (in Bngland)
has boen quoted varicusly as O.4 to 2.0 ag. per Y00 =1, and 0,3 to 1.3 mg.
per 100 ml, with sn average of 0.65 mg. per 100 ml.; but whet ia sore
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signifieant is the absenoce of vitemin C froa the dlood, If we regard
0.3 ug. per 100 nl. to be the lower limit of morselity we find that
amongst the total of 35 Indians on whom this estisation was done, 12
(34.3%) had resdings below this level, 5 of thess (41.6%) having no
vitanin C in the ssrus,

Amongst the Africans on the other hand omly ome out of the
8 (12,5%) hed no vitamin C in the blood, the rest having serus levels
above 0.3 mg. par 100 m)l, Noos of the patients in the seriss had

oliniecal signs of somrvy.

Is it perhaps this spparent vitaain C deficiency in the
Indisns in =y series, whioch is partly respongidle for the high incidence
of iron deficlency? The respomse to iron therapy by south in those
patients with no vitanin C in the serum was good in all patients except

ons (onse 24) in whom it was slow.

Ball (199%1) was asongat the first to demomstrste an incresse
in the heart sise in anssuis radioclogically an? this has subsequently
been confirmwed by other worksrs, In a series of 3\ cases (Hunter, 1946),
12 petients (35.3() ahowed definite cardiomegely as compared with my
total of 14 out of 5k cases (25,9%).

Cardiec enlargesent tends to occcur more frequently in patients

/ﬂth e
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with low haemoglobin levels (¥intrube, 1946; Blumgsrt et al., 1948);
the averege haemoglovin of the Indisn female snd male cases was 5.0 g.
per 100 ml, and 5.9 g, per )00 ml, respectively, thus confirming the
shove statement (ses table 2.6).

Table 2.‘ .

CORBRXIATION BETWEER RADIOLOGICAL CABRDIONEGLLY
AND HARNOGIOBIN IXVELS

Gromp Total Radiolegicsl cardicmegaly Aversge Wb (gf)
No, Ko. of cases £ age Bosn
Indien femeles 32 9 2 5
Indign seles 11 3 24 5.9
Afriesn fesales é 1l 17 7.4
Afrisan males 5 b § 2 6.0

An Africsn female patieat hed cardiomegaly with 7.4 g. per 100 ml, Hb,
but she had assooiated chrenic rheusatic heart diseese (case AS8).

One patient hed dilaterul ealeified prisery cosplemss sssoclated
with a positive Nentoux resction (cese 2). Howsver, there were no signs
of astivity both alinieally snd rediologically, while the hassstologiocal
response to iren therapy was saggestive of simple iron deficiency ansenia
rather than snseaia of infestion. The same applied to another patient
(case 10) who had a caleified primery complex with a positive Nantoux
reastion, siille o third hed en ill-defined opacity at ome apex again
with a positive Nantoux resction (case 18).

Other stmormel rediclogios] finfdings were a ssall right beasal
effusion, related to cirrhosis of the liver (cese 31), a probable
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tubsroulous lasion in the left upper lobe which did not prevent a good
response to irom therspy alone (ocase 45), and conselidation of the left
lower lobe following amosbBio abscess of the left lobe of the liver (csse
Sh). In the last petient the haemstologicel picture was consistent with
fron deficlency anseuis on the findings in the bone merrow.

Rlegirocerdiographic changes
In many cases of chronic ansesia electyocerdiographic changes
hnbontmmd;tbumnu:mloﬂmﬁdmcmﬁmmtmdﬁc
for snsemia. Thirty ane Indiens wund 6 Africans were studied electro-
oardiographically. Asongst these 2 Indisns (cases 11 end 33) end 2
Africans (cases 53 and L4), with an aversge Hb level of 6 g. per 100 ul.,
hsd noymal electrvocardiograss.
The T wave was commonly inverted in Lead III, being foumd in
11 Indians eand 3 Afxicans; there was flattening of the T wave in Lead
III together with some of the other leesds in 9 cases. There were 8
Indiens wshose electrvcardiogress showed depressed ST-sagaents, mainly
in the cbest leads, while elevation of the ST-segment wus found in lLead
I together with sose of the other losds in 8 Indian and 1 African ocass.
Left axis deviation was found in & Indians, one of whoun had associated
ischasmic hsart disease with left bundle branch bLlook. Five of the Indian
patients, with an aversge Hb level of 7.4 g. per 100 ml, had low woltage,
a finding conpistent with that of Turner (1932).An Indian femele of 9 years,
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with a HY lewvel of 2.1 g. per 100 ml,, and en eesrly diastolic end
a short aystolic mursur together with cardicmegely, had electro-

cardiographic changes consistent with those of anterior syceardial
infarction (case 6).

These findings are oconsistent with those of Wintrobe (1946)
who, like Elllott (1934), stated that the mest commen change is a
dspression of the R-T (ST) jumction and flat or inverted T waves, but
without sny correspending change in the QRS eomplex, Humter (1946)
studied 25 cases of anssmis electrossrdiographieally and found flat
T waves in ome or sore lssds; and he quotes 2 females in the fifth
decade with ED levels of M€ and 50K each with grosaly atmormel
electrocerdiogruns. These changes were still present after one year
despite therapy for the ansemia, and it was therefore thought that
there was prodably associatesd ischasmic heart disesse.

The slectrocardicgraphio changes have thus besn found to be
non-~gpacific and resesdle those knom to cocur with eardiso anoxia
(Bluagert et al., 1948) end often those &ue to digitalis { #introde,
1946) .

Asbleshydris
Histanine fast achlerhydria iy seid to de very comnen in

chronic iron defieiency ensssia. Lundbols (1939) found am incidence
of 50% in a large seriss of cases of snaemias with a low eolour index,
Nine of the 39 Imdien patients (23%) on whom this test was done, had

/ﬂo see
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no free scid after maximal stimulstion with histamine (0,04 mg. per
Kg. body weight); 7 of thess were females and 2 were males. Of the
latter, ono (cese 36) hed a peptic uloer, while the other (csse 39)
hed & post gastrestomy synidrose with probable salabeorption. Amongst
the females, one had cirrhosis of the liver, one had a duodenal ulcer
with a sild hookworn infsstation; in 2 of the ceses there wes a 2414
hookworn infestation with mo evidence of blood loss, while 3 were
labelled as "idiopathic” iron deficiency anasaia as no osuse could
be found.

This indicates that only in 440K of the cases of achleriiydria
oould a definite casuse be found for the ansesia, which lsaves 55.67 of
cases of achlorhydria with anasaia in whom no definite diagnosis oould
be made. In 407 of the latter cases a mild hookwors infestation was
present, but thias was thought not to be of sufficient import as a
specific csuse for the snsemia.

The averwge age of patients with schloshydria without eny
specific cause for the anseais wes 35.6 years. As far es the associated
eptomatology is concerned only two of them complsined of dyspepsia
(cases 8 and 39), two (22%) hed dysphagis (cases 8 amd 5) while
koilonyohiz was present in all bat 3 of the 9 patienta. Bethell et al.
(1934) observed dysphegis in 5 out of 33 patients of iron deficiency
ansenia with schlorhydria. In 2 of my patients (cases 4 and 1)
vitasin C wse absent from the blood snd thorefore provided s probsble
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sdiitional faotor whieh might interfere with the adsorption of distery
iren,

1 414 not find the largs fesale prepondersnce ancngst ny cases
of achlerhydria with iren dsficienay anassis reported by Bethell et al.
(1934) umm.ornu-ofmﬁ:.

Here sgain it should be noted that nome of the Afriean ceses
hed histemine-fast achlorhydria, irrespective of the csuse of the snasals,

Rarive studise
Bariue studies 1a the form of a meal and a follow-through

exsmination were done in order to emwsclude conditions such as a hiatus
hemia, peptic ulseretion, malsbdsorption synidruvme and any other gastro-
intestinal lesion that may give rise to blood loss snd hence iron
deficiency ansemia,

Anomgst the Indian females, there were 5 ceses with probable
duodenal ulsers (cases 14, 28 and J0) while case 19 hed chenges which
wore possibly due to duodenal ulceration. Two patients (cases 16 and
17) demonstrated pylorospasm, choleaystitie having been exvluded by
the finding of ¢ normsl cholecystogram, while in ome darium emema
exaninstion was norsal (cese 17). A flecculstiocm pattern suggestive
of salabsorption wes observed in one patient (osse 11).

Of the Indien males, duodsnal ulosrs were demomstirsted in 3
patients {cuses 35, 36 and 43); the first two of whom were 11 end 1
Jears 013 respectively, One patieat who had hsd a gastrectomy done
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sone time previsusly showed some flooculstion after 24 hours (osse
39), while another showed some dslay in the eaplying of the stomach
but no other sssoeiated pathology was demcnstrated (case 38).

Cue Africsn female (case 47) demcmstrated rapid esptying
of the stomach, evidenoe of gastreointestinal hurry, which is said ¢
be consistent with avitazincels.

Afriesn males: In a 17-year-old patient with ancedie
dysentery and blharsiasia, the beriusm mesl exaninstion showsd a
slight dsformity of the 2uedensl cep which was suggestive of an ulcer
nesr the left fornix. There was, howewer, no secult dlcod detected
in his stool (case 51). A sscond patient (cese 50) showed nothing
definite although cesophageal varices were not excluded, Anothar
(case 53) hed ohrumic intestinal Hlood loss and his barius seal
showed a filling defect in the central area of the stosach,
Unfortunately, he oould not be fully investigated as he wes unoo-
operative.

The incidence of peptic ulceration as demcmstrated en bariua
studies s 16 (7 probadle onses) amongst the Indians whils only one
case (9%) was found among the Africans end even this was doubtful. In
this hospital peptic ulcerstion is much less cosmen among Africans.

Yitanin ) ebeorptiem test
The vitamin A absorption test of Patterson end wiggins (1954)
was done as a ecreening test to detect malabserption on all ceases exoept
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two Indisn femsles (ceses 1 and 20) snd one African male (case 53).
Abgorption was regarded as being poor if at the end of four hours of
fasting the vitamin A sontent of the blood felled to incresss Wy st
least 500 units as compered with the control specisen. Ths absorption
was poor in 17 patients in 2 of whom this was coafirmwed by a fat bdalance
study (esses 45 and 47) while the latter test was suggestive of mal~
absorption in 3 further patients (cases L, 19 and 54), one of whonm,
however, had a normal urinery radiocsctive vitasin Bl2 exsretion test.

Iat Jalenoce gtudies
Fat balancs studiea were done, wherever posaible, when mal-

ebsorption was siuspected, EKleven patients were studied in this way
including 9 of the 17 on whom the vitamin A abserpticn test was poor,
The method used was that dsserided by Hing end Weotten (1956), 5
specimmns of 2h~hour stools having bLeen collected on 5 consecutive
days. The findings were siuggestive of msladbsorption inm 3 of these
cases (Nos. b, 19 and 54) in all of whon the vitamin A abserption
test was poor. In 2 further cases (eases 45 end 47), the fat snalysis
oconfirmed the malsbstrption whioh was sugrested Ly the viteain A
ebsorption test (eee tadle 2.7).

Froa this snalysis it can be said that case A5, sn African
fesals, probably had subclinical steatorrhoea giving rise to irem
deficlency snaemies. She also had an sssociated chest infection dut
her irom picture snd response to therapeutic iron were not those of
the snaenis of imfection. Cese 47 also showed malabeorption, but
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Table 2.7.

CASES #ITH FOOR ABSOHPTION ON FAT BALANCE STUDIES

Case No, Aversgs fat Aspociated Disease/
excretion/day  probdeble ocsuse of
over 5 days iron deficiency

in o.'o
AS 11,3 pTobeble pulmomary
HALAPSORPTIOR tubserouloais
87 13.3 pellagra, hockwora
infestation
(1ntestinel hurry on
barius meal
exaning tiom)
VY 6.0 7 duodensl uloer,
? NILD ¥ALABSORPTION bhookwora infestation,
saloutrition
19 5.0 ? oause of snsemia
54 6.6 snoedic liver adecens
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here it ocould well have been secondary to pellagra froam which she was

also suffering; barium meal exasination demomstrated intestinal hurry,

sald to be consistent with avitaninosis,

This further test for deteoting malsbsarption wes done on
only 5 petiente (cases 18, 19, 21, 35 and 50). The test was done by
the mothod established by Schilling (1953), using 5 ml. of urine in
s well-crystal type scintillation coumter. Exevetion below 5% was
regarded as Jefinite evidenoce of salabsorptiom up to ¥ ss doubtrul
and sbeve 10¥ as norsal emsretion, allowing for a saximus errer of ZX.
The gquantities excreted in the urine hy these patients were 15.9%,
24,18, 22,68, 9.2X and 14.5% respectively. Thus norsal absorpticn was
found in a patient (cass 19) who hed s peor vitemin A sbeorption test
and whose fat analysis was suggestive of aild salabeorptiom. An Indian
sals who had o peat gastrectomy synirose exoreted 9.1%, and although this
is within experimentsl errur it could well be compatible with a mild
ispairesat of absorptiom,

Serus vitesin B12 levels
Serum vitaxin Bl2 lsvels were estimeted on some of the cases
by the msthed of Hutmer et al, (1956) (see tadle 2.8 for the remults).
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Table 2.8.

VITAMIN B12 LEVELS

No. of Meoan Range
Cases '
Indian femsles ) 78 3.2 127 ~ 1O
Indian wales 5 L9l.2 2%6 - 7987
Afriean females [N 360.5 220 - LS

Experience in the same laboretories shows that healthy sdults
getarelly bave sorum levels higher than 200 uug. per nl., values between
100 pug. snd 200 pug. per nl. being of doudtful sigmificance (Adams et
al., 1962). In no case in this series was the level below 100 uug. per
al. and enly 2 were below 200 jgg. per nl. (cases 2 and 9). In rats it
has besn found that iron dsficieacy results in decreased vitamin B12
absorption and plasma levels (Yeh et al., 1961). This, however, does
not spply 0 ny patients anongst whom only 2 Indien females had somewhat
low levels. It cen therefsre be assumed thet the epithelial chsnges and
other olinieal featires present in ay patients are not due to sssociated
vitasin B12 defielency.

Other relevant invegtigations such as Darius enesa exasination
and blood urea were done sherever indicated; results of these say be
found in the individual case histories. The Nentoux skin test was done
on 32 of the Indian end 3 of the Afyican patients, snd was found to be
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poaitive in J.A% and 77.7% respectively, indicating a fairly high
exposure rats especially ssongst the Africans.

DISCUSS ICH
Besides the finding of hypochromic snasmia, other oriteria

were used in the diagnoais of iron deficiency in the present series -
reduced serum irom level in the bdloed and elevated ironm binding
protein of the esrua, givimg s low pereentage ssturatiom. As hypo-
ochroaic and iron deficiency ansssia are not necessarily synonysous
terms, a further tool was used in order to confirm the diagnosis.
This involved the exaxination of ths bDone marrow for irva stores, a
useful index in differentiating true iron deficiency froa the piloture
found, for example, in the anasmis of infection. The distinguishing
feature between these two conditions, which may both present with the
pioture of hypochromic snaemia (Stevens et al., 1953), is that the
iron stores are normal or increased in the enasmis of infection while
they ere diminished or absent in the other. The final ariterion was

the response of the ansenia to medicinal irem,

R4CR DISYRIBUTION

There is an obviocus prepondersnce of Indian cases imn the
present series, namely 79.6% of Si cases. This is especially eo when
ons realises that the oversll sdmsission rete of Indiana is one quarter
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of that of Africans. This, once again, confiras one's impression
of the relatively high incidence of iron deficiency among Indisns.

As expeoted the incidence is higher in females, who formed
70.8% of the total group. Amongst the Indiana, where a fuir
proportion remained undiagnosed (“idiopsthic” iven deficiency snasais),
females comstituted 74.4%, while there sere anly 54.5¢ females in the
ssall Afyicen group, thet is in a group where no oeases of so-oalled
“{3iopathic” iren deficienay aneenia were found, there wes almost en

equal sex distridution,

The dlagnosis of iren deficienqy ansesis is not sn end in
iteelf But requires a search for the undarlying cause sinee this anaeais
only coours when ths demend for irom is grester than its mipply to the
body. This disturbance in demend end supply say de a reault of chromis
blood loss, some disorder of the gastrointestinal treot, faulty
utilisatioa of iron or possibdly defective diet. Any ons or severasl
of these factars may be invelved in the production of the irom deficiemey.
Svyonig blood 1oge

Iron deficienay sneemia commonly ocours when there has been
slow bdleeding over a lomg period of tise. The most coaxon causes in
women of the child besring sge are =2aid to be multiple pregnancies and
bleeding frosm the genital trast, in the form of menorrhagis or
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sotxwwThagia, and this can frequently be underestimated as a cause.

Parity may have besn a contributing fester in the production
of amasnia in my cases. The role of parity in the locsl hospital
population will be disciussed in further dstail later.

A full gynascological investigation, including diagnostic
cursttage, was &me in ¢ll cases where there was an indication, This
proosdure proved fruitful in one post-mencpsusal patient in whos
endometrial polypl were found (case 9). One of the petients «ith
sencerrhagie had a proliferative endometriua and this Jh~year-old
female who had hed 4 pregnamncies, would othervise have prodadly been
referred to as a cass of "idiopathic” iron deficiency snaemia (cese
10). The Ui~ywar-eld girl had no dtagnostic curvitege done in view
of her sge, and 20 some local pathology was not exclnisd; nevertheless,
Juiging froa her response one is tempted to oonolude that the asnorrhagia
was ssoondary to the anassmis since it later appeared to have corrected
1teelf (case 11). The incidence of gynascological abnarmslities is not
as high as that of Oray et al. (19%) in their gynascologioal study of
40 cases of "idiopathis” iron deficiency anseaia.

On the other hend, in males snd slse probably in poat-mencpausal
women, iron dsficimmcy is most frequently due to bleeding from the gastro-
intestinal trsct. Asmongst the lsaions found to be prodedly responsibls
were peptic ulosretiom, cirrtosiz of the liver with chrounie bBleeding
froa oseophagesl varices snd ulcerative oolitis. Hookworu ova were

found in some oasses,
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Peptic uloeration was descmstirated in 7 patienta and was
doubtful in one., The latter {case 19) was a lh-year-old Indian girl
who sought medical advice purely because she was cbserved to de pale
at school, Beriua ssal exemination showed some distortien of the
duodensl osp but no tenderness was elicited; at no stage was occult
blood detected in her stools nor had she reached the menarche. If
one inoludes this case, the incidence of peptic uloceration was 16.7%,
while 87,5 of these were smomg Indians, There was anly ons African
mle (case 51). He was 17-years old and bariua neal exaaination
suggested duodenal ulcerstion; he also had emoehic dysentery and a
urinary treet infeotion with bilharaiasis. Two of the Indian males
with peptic uleerstion were 11 and 1l years ald respectively and
neither of them hed sabdominal pein relatad to msala. Peptic uloeration
should be inoluded in the asarch for a cmise of iron deficiency ansemia
in ohildhood, partioularly in view of the high insidence reported by
Girdany (1953).

There were 5 cases of olrrhosis of the liver Lased om clinicel
and biochemioal findinga, Three of these patienta were Indian females,
one an African female snd the last en African male. One Indian female
bhad associsted signs of mslnutrition end mild hookwors infestation
(ease 31), whils the African femele had en assocliated bilharsissis
(case 46).

An Indian femele (case 27) was admitted with dyeentery whioh

was thought to be die to uloerstive ocolitis, a recognised cause of
/mo-ol
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iron deficiency resulting presusmabdly froa the loss of blood from the
uloerated arees.

There were 2 oases of severe gastrointestinal haemorrhage,
one an Imdian snd the other an Af¥ricen mals, in neither of whos was
the dlagnosis satadbliaheld, The forser had a fatal welesna while in
hospitsl snd the latter, besldes having had su sbnorumal liver funstion
test, appeared to haw hed a filling dsfect in the stomsch which oould
mthMumpuntndeunwwmu-

glﬁ. ons.

absorption and nutrition may be impaired.

Mglabeeyptign: There were 2 patisnts (osses b5 and 47), both African
fensles, whose fat balance studies showed an aversge fat exoretion of
11,35 and 13,3 g. per day respectiwly. The formse probably had
pulsonary tubsrculosis while the latter had s mild hockwors infestation

associsted with signs of pellagre. Both of thes were post-asncpaussl
and had & and 5 ehildren respectively. It is kmowm thet steatorrhoes
can give rise to iron deficienqy ansesia due to & fallure in absorption
but this may not be 2 sole factor (Bedencch et el., 1954). On this
basis 413 these cases {especially the former) have sub-cliniocal
steatarrhosa giving rise to irem defilcienay, or was the malabsorption
seoondary to the associated dissase {perticulsrly in Case 47)7
S8isilarly, the saall dsgrees of malabsorption as sugrested
by barium mseal examination and fat balance tests in some of the other
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cases was probably dus to an sssocieted disesse, such as peptic
ulosration or some iafection,
Gastrootony: A 26-year-old Indian mels {case 39) who hed a gastrectosy
for s benign peptic ulcer k years previocusly, gave a five month history
of vagus sbiominal pain snd dierrhoea. Fesides the finding of iron
daficiency snasmia, he hed hictsanine-fust schlorhydria, some flecculation
on a 2-hour fils after sduinistration of Darius and the wrinary radio-
agtive vitanin Bl2 excretion test suggested some impairment of
sbporption. At no stage wes there any cocult dlood in his stool.
It was therefore concludsd that he most probably had iron deficiency
ansemia with salabsorption as sn important faoctor, hether this was
contriduted to dy the achlorhydria or Ly the gastredtony cannot be
rescived as both these conditions have been ahown to be related to
iron deficieney anasmia (Neulsngracht, 1954). There is no doubt that
iren deficiency anessis can conir efter pertial gastrectomy (Witts,
1956; Bobbs, 1961) ; however, its incidence and the theories regarding
the nechanisa of produstion wvary. Hobbs (1961) found half his meles
axd 81l his females to be anssaio after partial gastrectomy and sll
his patients reapondsd to iron therupy, He coneluded that two thirds
of his esmes of anaesis were due to poor absorption while one third
wore due to blood loss, poor intelkte and such festera. Pirsio-Biruvld
ot al, (1958), using redicactive techniques, aleo mbiowed that after
gastrectony patients tend to adeord food irem poorly,

The case desaribed above is consistant with the pestulate
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of meladsorption of iren as & sechanisa for the produstion of the
ansesia. This 1s prodedly chiefly dus tc the rapid emptying of the
gastrio eontents and mey be contributed to by the histamine-fast
ashlorkydria.

Achlerhydriss The association betwsen gastrie atrophy and irem
deficiency anaeuia has lang been recognised but which came first

is 2till being debated., Supporting the one nchool of thought, Lees
and Besenthsl (1958) comcluds that gastric lesions pewosds the snassmia
end sre in some way concerned in the etioclagy of the iron deficiengy.
Their work, however, threws no light on the mechanisa Yy which the
gastric muccea or secretions infivense the absorption of irom. On
the other handl, the view that the gastrie mucosal changes sre the
result of iron dsfisienqy snsemis is held by Davidsom et al. (1955).
As far as achlorhydria is comocermsd both these groups of workers found
a siatler incidence (555 snd AGK respectively). Witts (1956) states
that whereas it was formerly believed that ashlorfydris gives rise to
iron deficiency, it is now bBelieved that iremn dsficlency csuses atrophie
gastritis and echloxiyydria; snd henoce where it was previocusly considered
to be sn essentiel festure of thie type of ansemia (Witts, 1920) it is
now moxe or less agreed that while ashlorhydris is coamonly assoclated
with it, it is by no means a fundessntal fastor. The role of achloer~
hydris in absorptien is also & controversial point as there have bdeen
conflicting reparts in the literature. Although the hydrochloriec acid
of the gastric ssaretion Ffevours the solutiom of irem in the food and
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its conversion into the ferrvus state, it is not indispensable for this
purpose, and there is no svidence that anacidity causes snescis (¥itts,
1956) .

Although the acidity of the gastrio juliee mey play some part in
iron absorption (Parer et al,, 1937; Cranick, 1954). Neore (1955) wae
unable to inoresse the sbsorption of food iron in peatients with hypo-
chlorhydris or schiorhydria by sdding hydrochlorie acid, lHowever, as
¥introbe (1961) states, “shen the requirement for iron beccmes relatively
high the pressnce of free hydrochlorioc scid may de important in malking
additional dietary irun available for sbsorption®, but to what extent
this is e faotor in sy cases is not knmowm,

Angocinated digseses

There are mammuoumﬂwuﬂnhﬂm
snasuia may be associated, Amongst these is the presence of an infectiomn
in which the utilisation of irom is upaiu#, and the iron defiloiency may
partly be due to this factor. Two Africans (cases A5 and 54) had
infection of the chest and smosbic liver sbescess respectively, but in
both the hasmstological ploture and the responge to irem therapy were
oonsistent with iren deficiency snasmia rather than the anaeaias of
infection., In sddition fat balense atudies demonstrated malabaorptiocn
in the former. An African femsle (case A8) had chronic rheumatic hesrt
disvese which is an eccepted associeted conditionm,

Besides the patients who showed various signs of salnutrition,
thers were 2 fomales, an 18-yesr-old Indisn end a 62-year-old post-
menopaussl African who desonstrated signs of pellagrs (cases 1 and 47).
The forssr who 1s alleged to have besn on an sdequate dlet hed amenorrhoea
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end no csuse for the iron deficiency was established, for she neither
had evidenocs of having lost blood nor was there exything to suggest
selabgorption. Pellagre ie said to be aseocisted with iron deficiency
snaenie sainly due to the gastrointestinal bhurry with resulting sal-
absorption, The /African feasls had hookwors infestation besides the
rediologicel evidence of gastrointestinal hurry and a poor fat sbsorptiom
test., Her dist consisted mainly of maise and its products while meat
was rarely coasumed.

A 113 urinsyy infection was pressat in 2 of the Indian
females (cases 20 and 32), but in neither was this thought to be
responsidbls for the iron dsficiengy. There was alao mild hooksors
infestation in doth,

There were 2 patients with urinary bilhersiasis (cases 46
and 51). One also hai cirrhosis of the liver while the other had
amoebic dysemtery and probabls duodsnal ulceration both of which may
csase iron deficiency.

The incidence of iron deficiency ensesis iz rheumstoid
arthritis has been reviewsd by ¥oCrea (1958). Besad on bone sarrow
examnination and respanse to therapy, he found irom deficiency snseamia
in 33,5 of his cases. In xy ssries there was one patient who had mild
hookwors infestation dut associated with this was ankylosing spondylitis
{onse 38). There wmas 0o other csuse for the iron deficiency, which is
assuned to Yo related to his spinel disecase, the mild hookwormn infes-
tation being unlikely alane to have csused anaesmia,



4l

An Indisn female who pressented sith zental syaptoms was
found to have iron deficisncy snaenia for which no ceuse could be
fomd exoept wyxvedeme (case 25). Iron deficienay anseaia has been
desoribed as ocourring with myxoedema, Larsson (1957) finding 2 cases
of true iron deficlenay ansezia cut of a total of 4B cases. An in my
case he found no schlorhydria in his petients. The aschanisa of
production of the ansemia in this ceee, however, was not determined.
It has been suggested (Piraio-Biroli et al,, 1958) that it may be due
to impaired absorption st the mucosal lewel, but thia has not yet been
adequately proven, On the other hand, it is ualikely to be related to
interference with the eynthesis of transferrin (Larsson, 1957) as my
patient had & very high transferrin level,

This association merits aspecisl disocussion because of the
tendsnqy of incorrectly labelling a large musber of cases as “hookwors
snaenia”, The satliology of hookwora snssmia is well discussed dy
Rhoeds et al, (1934) who state that this anaemia is due largely to
iron deficiency, and this has been oonfirmed Ly other workers in the
field, It seenms as though the worms contributs to the formation of
the ensenia emslusively by the sechenisa of bBlood sucking and not
through thelr toxine a8 was previcusly belisved, This anaesia responda
well to oral irem therapy only, without the prior removal of the worme
(Crus et al,, 1948; Foy snd Kandi, 1956). with isotopic methods Roche
ot al. (1957,1957(s) ,1959) found that a ocnsidersble smount of blood
may be lost into the gastro-intestinal traot by patients infected with
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hookworn, Although much of this is reabsorbed the net loss is, !owever,
“capabla of putiing the body out of iron balsnce in tropicel countries”
(Poy and Kandi, 1958). Roche snd his colleagues found a rough corre-
lation betwesn the number of ova in the stools end the amocunt of dlood
lost - on the average patients lost 2.7, al, per 1,000 ova per gras of
stool per day. Judging from the literaturs, there appears to be no
doubt that in cases of hookworm infestation blood loss ceused by the
wora is only ane of the faotors involved in the preduction of the iron
deficiency snsenia in a large number of cases. Several workers (Napier
ot al,, 1941 Crus et al,, 1948) have showm that peor nutrition is a
potentiating factor, while other contributory factors such as repeated
pregnancies, and pocr absorption and pessidbly schlorhydria, may aleo dDe
present,

The finding of hookworw ova in tha stools of an anasxzic patient
does N0t necessarily sean that the ansesis is caused by the hookwors
infestetion; its ocourrence should be related to the infestation rate
in the commmity. Nonetheleas, it has beon shown that the hookworz is
ocspable of causing anssmia snd the degree of ansenis correlates with the
grede of infestation. OQut of ths 54 cases in this saries, 11 (20.47)
were found to have hookworm ova in thelr stools; this figure being made
up by 18,6% of the Indiens end 23,77 of the Africens. Regarding the
finding of 5 = 3D ova in the stcol specimmns as a woderate infestation,
it wms found that 2 of the patients (cases 29 and 49) hed & heavy
infestation while a third had a moderate infection (case 52). Those
w#ith hesvy losds had stools which ware stromgly positive for oeocult
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blood; and trestaent produced 26 and 265 sdult hookworus fros them
respectively. The cass with a moderate load hed a weakly positive
tast for occult blood and 10 adult hookworss were reccvered after
treatsent. The rest of the patients had only umld losds, 3 with a
woakly positive test for occult blood whdle 5 passed no occult dlood,
All the hookworss recovared belonged to the Neoator assricamus species,
and usually oecurred with an equal msex distribution,

There have been conflicting views about ths symptomatology
of hookwora anassis as distinct Cros iron dsficliency ansswia f'roa
othsr csuses, Some suthors (Rhoads et al,, 1934) have dremn sttentiocnm
to the high incidence of epithelial changes in their cases of hookworm
angemis, but ss ¥itts (1952) has stated these are 2ue to the iron
deficiency shich is the common feotar in this type of snaemia and
shish gives rise to varicus spithelial changes, irrespective of the
ocsuse of the anssmia,

Two of the 11 patients coaplained of abdosinal pein, 3 had
#lossitis while ons had dysphagia; all of these have been stated to
be common in hookworm ansenis.

Achlerhydria was reported in 24X of a series of 5i cases of
hookwors ansemia from Pusrto Rico (Fhosds et al., 1954) while I found
sn incldence of 33, ¥ in ay ssell series of 11 cases. Their average
age was 28 ysars, and all had mild hookworm infestation,

The average Fb level in the two ocases with hesvy {rfestation
was 3.5 g. per 100 nl, while that for the whole group was k.8 g. per
100 ml,, suggesting thet the degres of infestation is relsted to the
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ssverity of the ansesia. The eosimophil count varied from 48 - 520
oells (the latter figure was assooiated with a heavy infeststion in
the African female). Their average reticulocyte coumt ou admission
was 2.9% and {t 13 interesting to note that amongst the Africans

there was a fairly marksd reticulocytosis which, secording to Stransky
ot al. (1347), i» indlcative of sotive erythropoiesis and, together
with eosinophilia, is & feature of irom deflciency anaemia &ne to
hookworm infestation,

Four of my patients had warious signs of salnutrition, while
s Tifth had pellagra, giving sn incidence of 45.5¢. This is not
surprising sinoce it has been said that the classiocal pieture of
*hookwors snsesds™ may 5ot be produced unless there is also melmutrition
(mtts, 1956): The latter probedly sccounts for sose of the clinical
features which are alleged to be found in hookwora anaeaia.

Asongst the Indian fesales with heokwora infestation, there
was only one with a hesvy loed. The test for ocoult blood in her stools
was atrongly positive. No other cause for ths deficiency mas dstermined,
Her ensemis sppesrs to havs been &ue to the hookworms bdecause she was
21 years 0ld, had oligomenerrhosa, no pregnancies end waa slleged to
have had en sdequate Alet. Her serum vitasin C level was 0.1 sg. per
100 ul, &d she had no schlarhydria. The rest hed mild losds anly. One
Bad cirrhosis of the liwer with signs of malnutrition, another was
malnourished and probable duodsnal ulceration was demonstrated on
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barius studies, while in 4 of ther no other lesion was found.

The Indian mele with snkylosing spendylitis and aild
hookwors infestation has already besn mentioned (case 38),

Heokworm ova were found in the stools of 2 African femsles.
One, who had a heavy infestation with ocecult dlood in the stools, wes
post-msnopaunsal , nullipayons, and had a diet comsisting alaost entirely
of maise producta, was probdably an example of hockwory arasxio (case
A9). The other, who had a nild worm 1oad, was a pellagrin with sel-
absorption (case 47).

A molierate load of hookworw ova, with a weakly positive ocooult
blmmt,mwhn9mulwmmuhdthnl-
mtritien and cedesa, cnos sgain 1llustrating this cosbination (came 52).

Ny findings tims confirm thowe of other workers. ¥Vhen present,
hookworn infestation is not necsssarily the sole cenec of iren deficiency
snasuia, more often this is dus to & multiplioity of festors. Bookworn
ova mxy evenr be just en incidental finding, If the snasmia {s dus to
hookwore it appears to produce the reguler ivom dsficisacy snsesia with
its charucteristic olinicel features differing in mo way exvept perhaps
for sosinephilia,

Pi) 179
After exsluding blocd loas snd fesulty ebsorption or utilisation
of iron as the cause for irem deficiency ansexia, there remsins the
possidbility of s defective diet as o comtributory if not an astioclogloal
/fegtor ..,
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factor. All my patients belanged to the lower socio-sconomnic group.
The dletary histories odtained sppeared to be uareliable in oertain
cases, especially whan an attempt 1s sede to correlate thea with
fanlly income. Howwver, this will have to suffice until such time
as an organined field survey cen be dome.

The most atriking point emerging from the trief dietery
histories aveilsbdle is the lsck of meat) about half of the patients
either seldom or never ate any meat. About a quarter of the patients
saldon or never consumed vegetables, the proportion in Africans being
righer (S0%).

Since bdoth iron and protein are important factors in the
vproductian of the Hb melecule thelr presence or adesence froa the dlet
is presumably of some aignificance. It has Desn suggested (Powell,
1958) thet deficienay of protein in the diet may be a factor in the
production of the alnmormal protein patterns and hyposlbuminseaia
observed in normsl Africens of the lower socio—ecanomic group. The
patienta in my series alsc had shnormsl protein patterns, but the
complicating feature here ia that anasmia in itself commonly csuses
a reduction in the plasma proteins and albumin fraetion (Heath et el,,
1936), the total proteins being reported to return to sore normal values
eftor the treatmsnt of the snsemia (Adams, 1998). Unfortunately ths
serun protein estisations wore not repeated after treatment in ny
cases., The question to pose here is whether or not thia disturdence
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in the protein pattem, to some degree et least, occurs normally

in the Indian of the lower socio-economic group, in the same way

as it does in the Afriecsn. Does this protsin deficiency, as is
spparent from ay dietary hiatoaries, contribute to the production

of the ansesmia? Cartwright (1947) had suggested that a diet deficiemt
in protein or in a specifie asino acid might result in anasaie. Haba
and Thipple (1939) have shown that in dogs, made sneenic Yy repoeted
bleodings , a sufficient degree of limitation of protein {ntale
(Gespite an exoess of iron intaks), can limit the production of Hd,
Bethell ot al. (1939) have suggested that s combined type of ansesia
in pregnmmey is presussbly depsndsnt on the need of protein and irom.
Henoe the probeble impertancs of an sdequate protein intsks, particulerly
in {ndividuals with low iron ressrves.

That irom is & constituent of the Hb ssclecule and that a
deficiency of iron in the Body gives ries Vo snsenis are bdoth well
oetablished facts. It is seid to be rars to find cases with diets
lagking in iren-containing foods as the sole cause of the irom deficiency
(Beutler et al., 1963) dut Gray et a1, (1936) found that 71.A% of their
¥ patients took a diet dsficient in iron~containing foods, As the
major source of irvn is vegetables and seeing thet 76K of xy cases had
a good or adequate vegetadle intake, it is surprising, espeaially
saongst the Indiens, to have such s high incldence of iren deficiengy,
shen one loocks at the problea superficially. Thare are, however, other
feotors which nay interfere sith the iraon content or the absorption of
iron, There may, for instenos, be present certein food idiosyncrasies
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interfering with the intake of ironi or the soil may be iron deficient
and therefore vegetables msy be low in iron content {Wiatrobe, 1961).
On the other hand, althaugh irom mey be present in the food it may not
be available foi- abacrption. This might be due to the presence of
other constituenta in the diet which may interfare with the absorption
of iron, It has been suggested that phytates, which are present in
vericus cereals, msy do so by rescting with the iron es it pesses through
the intestinal tract, to form sn insolubls ireon phytate (¥iddowson et
al., 1942; McCance ot al., 1943). A high phosphorus content has also
been shown by Hegsted et al, (1949) to interfere with absorption. They
conoluded that the absolute amount of irom or phosphorus in the diet
as woll as the iron-phosphorus retio influences the amount of iron
absorbed, Thess ingoludble compamds are particulsrly prone to fora
in a msedius which is not strongly acid (#¥introde, 1961), henee the thsory
of achlorhydria being a possible sstiologicsl faoctor in iren deficiency.
There is some evidence thet excess calcium inhibits iron assistilation
(Andarson et al,, 1940; Sharpe et al., 1950), but this is still s
controversial point as there has been coumter svidenee to the effect
that calaiun in moderete smounts can have a favourable effect on iron
ebsorption by cosdining with the phosphate ioms (OCudler, 1956). Unfort-
unately, I am in no position to comsment, not only on the phytates,
phosphorus and calaciua, but also on the iron content of the diets oconsused
by sy patients. I am, therefore, ignorsnt of the dietary iron intake of
ay patients snd its avalilability for sbscrption.

An interesting fact shich emerges from these investigetions
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is the high proportion of Indian pstients with low vitamin C levels.
It is not postulated that iron deficiency ansemia was dus to scurvy,
ss it is generally recognised thst a low vitamin C level in the
plasms does not necessarily imnuto som-v_y.‘ It is questioned,
hosever, whether the reduced vitulfn c 1m15 in these cases interferes
with the abserption of iron, sinece vitamin C hes bheen stated to enhance
the absorption of iroa from food (Moore ot al., 1952; Moore, 1355;
Hoore ot sl,, 1956). m.':’ it presumably does bWy reducing the ferric
iron to the ferrous state (¥itta, 1956). Howewer, it has not been

settled as to whether the ssounts present norzmally in food hsve e

signifioant effect.

After having been through the whole battery of investigations,
it wvan found that there was left s osrtain proportion of patients in shom
no single satisfectory sauee for the iron deficiency wes found., Thess
consisted of 21 Indien fomeles (65,6£) and 5 Indien males (45.97),
giving a totsl of 60.9% of the Indian ceses. On the other hend there
sere none emongst the Africans. One feamsle who wes 34 yeers old was a
poasible exveption, There was no evidenos of gross tlood loss, but 4
Cassarean sections in fairly rapld suocession oould have deen responsidle
for the iren deficiency. She had normal gastrio scidity and har dtet
consisted of dally vegetables and ssat once s wesk omly.

There ware 21 Indisn females (ranging in age from 9 - 56 years
with an average age of 31.7 years) in whom no adsquate pethologleal blood

loss oould be eatablished. Their aversge Hb level was 6.1 g, per 100 nl,
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The incidsnce of koilonychis end dysphagie was 61.9% and 23.8%
respeotively; dywphagia being twios as frequent as in the whole
group of Indian femsles while the incidence of kolilonychis was more
or less the same,

Looking for the pessible astiologioal faotors in these
cases ocne observes firstly thst the &letary intake wes poor in 11
(52,4%) while 5 cases (23.0F) had achlorhydria. Table 2.9 shows
the releveant clinical data on these cases.

The average serus vitamin C lewvel was 0.6 mg. per 100 al.
Three patients had no vitamin C in the serum, anly one of them having
achlorhgdria as well., Subalinical seurvy es & causr of iron deficiency
anagnis in some cases csnnot therefore be excluded.

Decressed intake and poor absoxption of iron say have been
responsible for the deficiency in a feir proportien of these cases.
Five patients hed doudtful evidenoce of dlood 10'-. Of two of thess
patients, neither of whoa had reeched the menarche, one had s m=ild
bhookwors infestation while ths other had a very Adoubtful rediological
picture of dnodenal ulcerstion after barium mesl examination. In the
latter cese thare were no sympioss related 10 uWlosration nor was there
any evidence of blood loss., A l9-ysar-old femals with a normal msnstmisl
history end no pregnancies had a poor diet, achlorhydrie and aild hook-
wors infestation with no ooault blood in the stools. The resaining 2
cades with aild hoekwors infestations were in the older age group.
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‘One had a poor dist sad echlorhydria, while both had had wore than
4 pregnancies. Thass 5 cesea illustrets the sultiplicity of factors
which mey be operative end so, with minimal blood loss, give rise to
iran deficiency. The low dietsry iron intake and the sasocisted
schlorhydria, prebebly by virtue of its influence on sbsorption, mey
render the quantity of iron absorbed insufficient to aske up the
deficiency produced by the loases.

This leaves 16 out of 32 Indian females, still a substantial
number, in whoa the dlagnosis of "idiopethic” iruvn deficiency snaesie
has been mede. Their average age was 34.6 years while the aversge
nusber of pregnancies was 3.7, é of thes having had mere then &
pregnancies.

Mth regard to the gynsecological histaries of these 16
pstients, the majority had amenorrhoes or hypomsnorrhoes. Cme case
was post-senopsusal. Two others had menorrhagis, but the latter
ayuptoa disappeared efter irom therepy; in both of these patients,
aged 1l and L5 years, msnorrhagia was assumed to be secondary to
anseuia (cases 11 and 17). The latter patient had had 5 pregnancies
and suffered from uild diadetes.

Among the other sssocisted findings was en 18-yesr-o0ld patient
with signa of pellagra but no sehlorhydiris or sslabeorption. One of the
patiente presented with thyrotoxiocosis and emenorrhosa. She was A2-
yeours 0ld and had had 3} pregnsncies. One is not wmre of amy direct
relationship between ivon deficiency snessis end thyretaxicosis bdut
Heath and Patek (1957) quote s similar case for shich no definite

/explenation ...
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explanstion was advanced,

Although snaemia for which no eause aan be found is said to
be very uncosmon in men, 5 Indisn males (46%) fell into this category.
Table 2,10 gives ths relevent details on thess patients, Their aversge
age was 15.2 yssrs (renge 7 = 27 yoars), none being in the older sge
group. Fo patient had achlorhydria and the dlet was poor in only one
case. Ths aversge vitasmin C level was 0.8 ag. per 100 sl., ons patient
having no vitamin C in the serus. Three patients (607) hsd koilonyshis
and none dysphagis. One of the patients had infective hepatitis while
another had bronchdal asthms but thesse two conditions were thought not
to be related,

My findings are conaigtent with thoss of Witts (1930) in his
discussion of chlorosis in meles. He analysed 5 cases of ansemia in
malea, aged from 18 -~ 28 years, None had schlorhydris and no ocsuse
for ansenia was 3lecovered,

These festures, both in meles snd fesales, seer to fit into
the syndromes of chlorvals and idiopathic Rypochromic snaemis as
previcusly described. Today there is a tendency to diagnose these
oonditions less frequently. There have been severul iastances (Gray
ot sl,, 1936; Heath ma Patsk, 1937) where cases previcusly diegnosed
ss idiopathic hypochromic anasuis have bteen reviewed and in the sajority
sons gastrointestingl, gynascological ar other evidence of dlood loss,
incluling sultiple pregnancies, have been Adiscovered. In only 7 of the

/60 ...
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Table 2.10.

CASES OF "IDIOPATHIC™ IRON IEFICIENCY ANAENIA AMONGST MALES

(No evidence of blood loss)

Age .+ ) Diet Gasatrio Vitamin C Associated Disease
(8/00s1) ecidity (sgn/100ml)

7 4.0 Good + 0.5 Infective hepatitis
12 5.2 Poor » 0,2 Bronchial asthse
12 3.4 Adequate + 2.h -

18 &9 Adequate 4 1.0 -
27 A8 Adequate + ¥il -
15.2 4.8 .82

+ w Presaat
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60 oases of idiopathic hypoohromic aneemia enslyssd by Heath and
Patek (1937) d4id they fail to discover evidense of pathologleel
blood loss.

Do my cases fall into this category which is now rapidly
going cut of favoux? If so, I an st a loss to explain its high
incidence. As for its cocurrence in males, this is msost uwnusual but
it has been suggested that this ansesis is due to the atrain of puberty
(watts, 1930).

The fastor that sppeare to be comeen to both mele and femele
pationts is the dlet, md one wonders 4if this dees not play & major
role in the production of the snsesia; while the achlorhydris and
possibly the low vitamin C levels may bo potentiating factors. In
fesales mltiple pregnancies probebly add a further strain,

In the event of even wminisal bleeding there should already be
present in the Indian the stimulua for increased adeorption of irem in
view of their low iren stores as observed in the irem storsge study
(sea chapter 4); dut despite this they becoss iren deficient. On the
other hand, in the Africen whose iron consumption is said to be high
Mhﬁmtmdnﬁdmmﬂhnpolrudtohm(hn’r,
1953; Cerritsen ot al., 1954 ¥alker, 1955; Bronte-8tewart, 1957), I
found no oases without sn esticlogical faostor, I can therefore postulate
that in the African, unlike the Indisn, there la almost always a

discsxnable csuse for iron deficiency snssaia,
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Chapter 3

NAEHNI N PREGNANGCY

Iron deficiency is geverally regarded as the most common
cause of ansemis in pregnancy (Streunss et al,, 1933; Scott et al.,
1949; Ventura et al., 1951; Gatendy et al,, 1955; Allaire et al.,
1961). Since the level of the serus iron sad the iron-binding
protein have been found to be a useful index of iruvn metadoliasa
(Rath ot al., 1950), and likewise the estimation of the iron stores
as juliged Yy bone sarrow exsaination (Socott et al., 19%52), it wes
hoped that their seasurement in anassic pregnant wosem would reflasct
the state of iron balance in the different raclsl groups.

The results of comtridbutions made in this fleld frea different
places vary considersbly (see teble 3.1). Whereas the incidence of the
ansesis of pregnency has decreased in sems asress in recent years
(Davidson et sl., 1935, 1942, 194k}, it 1s still high in other perts
of the world., It varies from a very low incidence in Australia (Horgen,
1961) to about 80K in Imdis if 11 g, per 100 ml, 1p taken as the
eritical level (Krishma Nemon, 1962). The incidence of ensesmis in
Hydersbad (Shankar, 1962) is an underestimation ss this atuldy excluded
81l cases who wers cbviowaly elinically enaesic. Krishna Menon et al.
{1960) treated 112 patients with snasmis of pregnancy over a 12-wonth

/pcl'lod ses



,‘bl. 3. 1-

INCIDENCR QF ANARMIA IN PREONANCY
(H> less thm 10.0 g. per 100 nl.)

BRITAIN
¢ Soott & Govan (1949)

Bradford
Benstead ot al. (1952)

Dublin
Gatenky and Iillie (1938)

Narth Staffordshire
Giles snd Purtas {1960)

DNITRD STATES

Allaive et al. (1961)
ASCTRALTA

Norgan (1961)
IADLA

Shankar (1962)

Krishea Nenon ot sl. (1962)

4 with snaemia

6.5
23.8

u.6

&5 and over

per W0onl,
& less)
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period and found that about 38¢ had irom deficienay while 60X had

a dimorphic snssaia with sacroaytie hypochrosic snaemia and a normo-
blastic or s megaloblastic bone marrow, Although the total number
of casses seen is not given in the latter study, the snalysis, however,
is interesting, as the oversll incldence of iren defiziency in this
series is prodedly much higher than 38%, This once sgain cenfirms
the bigh incidenscs of irom deficiency in Indla.

A pregnancy survey was carried cut ia Durben in order to
find ocut how important anasmia is ss a coaplication of pregaanoy in
the aifferent recisl groups and shat proporticom is &ue to iren
deficiency,

SATERIAL
The olinical meterisl consisted of womsen atteading King

Edward VIII Hospital ante-natal clinie for the firat time Auring

preguanay, who had not had any prior iron therspy. Due to technieal
reascons blood specimsns froa the Indien wowen were ouly availadle in

the aftermoons. Deapite the faot that hypoferrsemia say normally ceour
in the latter part of the dsy, low serua iron levels were always
accoapanied by low levels of Hb and by the appearancs of blood smears
which indigated iren deficiency anaeaisa. The eases were divided into
3 trisester groups, a randoa asmple of cases having deen taken for both
the racial groups. Thare were 75 patients in sach of the second and
/third ...
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third trimssters md 25 in the first, a total of 175 Indiens end the
sase nusber of Afyicans, Becsuse of the Aifficulty in obtaining patients
in the first (rissster I have presumed that ndo real change tekes plaoce
haematologically this early in pregnancy, as was shown by Ventura and
Klopper (1951). As first trissster cases I tiarefore included non-
pregnant patiemts within the reproductive age groups who were attending
the casuslty department for conditions unlikely to affest them hasaa-
tologlioslly. If the Hb level was found to be below 10 g. per 100 nl,,
a sternal puncture wae done wherever possible. ZRxamination of the Lone
sarrow for hassosiderin appears 160 Yo sn soocurate means of sssessing
the status of the iron stores (Butchison et al., 1953; Beutler, 1957)
and this proved very useful in diagnosis. HNo follow up examinstions
were done on ey of the women because of their poor attendsnce mate
snd the routine presoriptien of iren snd vitanin tablets at the firat
visit to the ante-natal clinie.

ESULTS

Tables 4 and 5 (see Appendix, pages A.60 end A.65) show the
values obtained in individual cages with relevant details.
Age 04 peplly

The aversge age of Indiang in this series was 2 yeers in
the first trimester and 26 years in both the second and third trisesters,
rangiag from 15 - 59, 18 ~ 40 and 18 = Al years in each trimsster

/respectively...
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respectively. The averzge number of pregnencies was 1,9 in the first,
3 in the second and 4 in the third trimester giving an overall average
parity of 3,1.

The average age of the Africen group was 28 years in the
first, 2 years in the secand and 77 years in tha third trisester,
their eges verying froa 17 - 58 in the first, 16 ~ Al years in the
ssoond and 16 -~ A3 years in the third trisester; while the average
nusber of pregnancies was 2.3, 2 and J in each of the three trimesters
respectively and an aversge parity of 2.7 for the whole group.

The hassstological dats on these are given in table 3.2.

Begexding a Hb lewl of X0 g. per 100 ml. or less for pregnant
wosen as imdicative of smsswia, it wes found that 18.6% of the Indlans
in the seoond, end 34.6X in the third tTimester fell into this categery,
while enly A% (3 cases) of the Africans in the third trimester wers so
affected. In anesenic patisents, peripheral amears were emamined snd
wherever possidle, bone merrow was sspirested and the ssears examined
for the type of anaexmis and the presencs of hesmoaiderin.

Peripheral 11004 smears were exanined on 38 ceses of the D
ansesic Indians in the second and the thimd trisssters. Thirty-one
had varicus dagrees of hypochromis. The aversge ¥.C.H.C. was 26.8%
as compared with the oversll ¥.C.H.C. of 31.A%,

Bane marrvow aspiretions, done on 36 of thess patients,
confirued the presence of iren deficiency ansemis in the mjority.
In one petient (an Afrigen) erythropoiesis was megaloblastic.



Table 3.2.

RABMATOLOGIOAL VALDES IN PRECHANCY

DIDIANS AFRICANS
BN Tange nean range

First triseyter

b {gXk) 12.5 0.3 - 18.6 13.0 10.8 - 15.9

¥.C.R.C. (%) 52,0 28 - 3% 32.1 .0 -~ 5.5

Serum iren 72.0 12 - 173 8.8 0.0 - 191

r.I.B.CI m-, 163 - w’ 3’2.2 w - “3

% saturutien D.B 30’ - ”o‘ 8-5 8.‘!- - 59-’
Seconq trimester

Bb (ﬁ) 10.9 ‘ - 11;.6 12.2 10,1 -~ 1#02

loCoBQCQ (%) nos a - x ”-5 ” - ”

Servm iren 5.6 2-10 87.3 A - 172

T.I.B.O. 511.2 ’m - 733 b.”o? 86 - 679

% saturation 0.9 2.9 - 0.2 2.0 6.61 - 58,56
Ihird trimester

H> (ﬂ) moe 705 - 1,0‘ 12-2 8.2 - 15.2

¥.C.H.C. 1.5 2 -% 32.7 X - 5%

Serua iron 6.7 9 -1 92.4 n -1

T. IQBQC. 513.’ m - ‘51 5“.0 ﬂ - 670

% seturation 9.2 Q.7 - %0.6 2.0 6.b - 32.6
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Asongat the Indisna, out of the 32 marrow speoimens stained
for iron, 18 had no haesosiderin, 10 oontained a decressed amoumt
(greds 0 - I) whils 4 had normal emoumts of iron present (grade 1 - IT).
The average N.C.H.C. of the 28 women with depleted stoTes was 29%; 2
of them had an M.C.H.C, of 32. The aversge ¥.C.H.C. wmas 31.5% in
the 4 with normal irom stares. Therefore cne ean say that on the
whole the N,0.H.C. has besn a fuirly reliadble index of depletiom of
iron stores.

Of the 28 pregnsnt Indian wonen with dsereased or absent
stores the aversge serua iren, 7.1.5.C. and pearoentage ssturation
levels were: £7.3 pg. per 100 ml., 500 ug. per 100 ml. and 5,.3%
respectively. The average serua irun and T.I.B.C. levels for the
4 individuals with normal steres in the presence of snasmis were,

36 ug. per 100 al, end 543 ug. per 100 ml. respectively, giving a
percentage saturation of 6.6, saking theam appsar to De iron deficient.
It can be omcluded that there (s anly a fair correlation between the
iron stores and the serum irom and 7,.1.B.C. levels, but it is not
absolute.

Of the 3 African patients with ansenia only 2 had hypochrosmia.
Of the 2 patients om whom bYone marrow sspimtions were dons, ome with
noracblestio erythropolesis had no haemoeiderin grenules while the
other with segaloblastic erythropoliesis had irun om staining of the
sarrow (grade II - IXI).
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Stady of Europesn capge

Similtanecusly with this study, 139 pregnant Buropesn women
were also investigated, undsr the same conditions exospt that mo done
marrow aspirations were done on the snasmic patients. There were 39
wonent in the first trimester, and 50 in each of the other two trimesters.
It was unnsoessary here to include non-prugnant wossn in the first
trisester group. All these were in the lower socio-economic strats
of the Durban Buropesn population. (The results are set cut in table
6 in the Appendix, pege A.70). The average sge was 24.3, 24.7, and
2.2 years in each of the 3 trimesters respestively while the aversge
parity mas 2,5, 2,1 and 2.5 respectively with sn overall aversge of
2.3.

The average Eb levels in the 3 trimssters were 13.3 g., 12,3 g.
end 11,9 g. par 100 al. while the X.C.H.C. varied froa 32.7% in the first
to 32. X in the second md 32.9% in the third trimester. The serua iron
leovels were 111,6 ug. in the first, 100.3 ug. in the second and 82,6 ug.
per 100 ml, in the third trimester, while the 7.1.B.C. values were
365.3 ug., WOL.8 ug. and 463.1 ug. per 100 al., giving s saturation
of 31,6%, 26,98 and 18,58 respectiwely. This indicates the trend towmsrds
irem deficiency in the last trimester.

Thare were 4 canes of anssala, ons in the second and three in
the third trimesters; none was severe. The hsemtological results on
the 4 oases of anaexia were as shown in table 3.3.
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Table 3.3.

HARBNATOLOGICAL VAIDER IN PREGNANT “UROPRAN FOMEH FITH ARAENMIA

Case No, of Hd ¥.C,H,C. Plasss T.I.B.C. % Durstien
No. previcus (g./100ml.) & iron satur~ of
pregnancies (4g./100 ml.) ation pregnency
(trimester)
M2 . 19 L85 3.9 2nd
A50 33 553 6.1 3rd

&73
57,

N 3 Ski 7.2 3rd
5h €09 8.9 3rd

Mw~NO
ww 0w
Yy
w388

The ¥.C.H.C., (emoept in one), the serua iren, T.I,B.C. end
poroentage saturation in these ocases indicate irom deficiencay,

The aversge parity of 2.8 in this group is sere or lesa equal
to the group as a whole; onoe more desmstrating that there 4is no
ocorrelation between parity and the ccourrencs of anasmia {n the present

series.

DIscusIoN
Thess data obtained during pregnangy will be anslysed after
having estsblished the normal valuses of Hb, serus irom end T.I,8,C. in

the non-pregnant soman of the different maoial groups.

Zirst trimester cspes
Exospt for the Eurepesn cases the others are healthy non-

pregnant wosen within the reproductive age grouwp. The incidence of
the Hb level is given in figure 3.1.
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Table 3.h.

DISTRIBUTION OF HAEMOCIOBIN LEVELS

HasxogloXin Indien African B
level % % ;

(g./200m1,)

12X o more 68 €3 92.3

Below 11,5g% D 12 7.7

Below 10,5g% 'S - -

Although nome of the patients was severely snasaie, it is
worth noting that amongat the Indlans espeoially there is already
present a degree of enaesia, and so it s not surprising that the
incidence of snsewia inareases as pregnansy sdvanoces. Taking the
noymal Hb level of s non-pregnant edult female as 12 ~ 16 g.7
(#introde, 1961), it is seen that 32% fall below this level amomgst
the Indians shile in the Africans and the Eurepesns it is 12% and
7.7% respectiwely (ses table 3.4). This is of importance since Young
ot al. (1946) oonecluded it is poesible to forecast the Hb estimstion
in later pregasncy as judged from the levels in early pregnmmoy. The
aversge M.C.H.0.s were 32,08, 32.1% and 32,9% for the Indian, African
and Eurcpean cases respectively.

Corresponding with thess results, although ths aversge serus
irom and T.I,B.C. levels are within the normal limits for all the racial
groups, A% of the Indians, A% of the Africens while name of the Buropeans
in the first trisester, had a perosntage saturstion of 10 and leas -~

/taus ...
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thus emphasising the feirly high incidence of iron deficienacy amomg
the Indians alresady present befurs the Arain on their iron stores due
to pregnancy oecocurs. The iron stersge study on post-mortem material
(presented in chapter 4) correlates well with the relatively high
incldenes of iren deficiency amcng them as showm by the above findings.
This agein demonstrates the apperent lack of correlatiom
betwesn parity snd irom defiociengy in ths pressnt study; since thave

ie evidence of iron deficiency in a group of non-pregnant Indians whose

parity s the lowest out of the 3 resisl groups (1.9 compered with 2.3
and 2.5).

The serum iron amd T.I.B.C. levels in the Afyicen and European
petients are within norsal lismits (Venture and Klopper 1951 - nom-
pregnangy levels) but in Indians the serus iram level appears to be
a littls low while the 7.1.B.C., is within novmal lisits. There is a
progressive fall in the serus iron level in the Indian and Eurvpesn
patients wmnliks the cass of the Africans., Regarding ths T.I,B.C., there
is a perullel pregressive rise in all the recial groups ss pregnanoy
sdvanoes, a finding which conforms with that of other authors (eee
figure 3.2).

There is at the moment no unmniaity regemding the chsnges in
the serus iren and the T.1.B.C. levels &uring pregnancy. #hile there
is more or less gensral agreement that the T.I.B.C. rises progressiwely
in preguancy (Laurell, 1947; Pay et al., 1349; Rath ot al., 1950;

/Ventura ...
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Venturs et al., 1951) opinion differs es to the change in serum irem
levels. Results froa Britain show 2 fall at mid-tera (Ventura et al.,
1951) but Rath et al. (1949, 1950) end Fay ot al. (1349) showed no
such changes, Ny remilts suppert both groups of warkers. On the
one hand amongst the Indians, in whoa iron deficienay appears to be
widespresd, there is 2 progressive fall in serua iron during pregnancy
while an the other hend the level in Africans remins mors or less
canstant, This illustrates the reiative abeence of irom deficienay
in the latter group.

The Hb lavels in the 3 rucisl groups decreased in uid term,
as expscted (¥introde, 1961), but hare again this wes most sarked in
the Indien. The ¥.C.H.C, remained fairly comstant throughout, the

Indians heving had a lower bdasal resling,

Considering petients in the second and third trimeaters
only, it wss found that 26,71 of all the Indisns, 2% of the Africens

and AKX of the Europeans were anaemic at their first visit to the
snte-natal olinio (see tadle 3.8). As expected the incidence incressed
as pregnancy advanced in all three groups, being highest amsng the
Indians (35% in the third trimester), presumably dus to their poor
iron stores when pregnancy ocommenced,

In the majority of patients ansemia wes only of moderate
degroe. Regarding a Kb level of 8 g. per 100 ml. er less as indicative

of severe anasmia, it was found that neither the Africsn nor ths
/Buropesn ...



Table 3.5.

INCIDRNCE OF ANABMIA

(Rumber of ocases with Hb of 10 g. per 100 ml.

or less)
Pregnancy Indisn Africen
% % ;
Second Trimester 18.6 - 2
Third Trimsster 3.6 'y 6
Oversll incidence 2.7 2 'y
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Furvpesn women fell into this category while 25% of the Indians (10
onges) , 31d so, most of them deing in the second trimester (7 cases).
The incidsnge of anasmia in thoArricm end Burcpesan groups is
exiressly low end cospares well with studies in Australis (Morgem,
1961). The high incidence in the Indian group, howsver, though
probadbly not as high as that reported from India, is more akin to
that found in pepulations slsewhere in the world (Gatenty et al.,

195%).

Qtber Sguth Africen studies

The incidsnce of snasuia has beon stulied by vericus workers
in different parts of South Afriea. Host of the work done has been om
Afrisans and unfortunately there is only one set of figurea available
for Indians in pregnangy with which to compere my results.

In the present study of 150 pregnant African women in the second
snd third trizesters 3 were found to be anaemic. This incidence iz a
1ittle above that of 1% observed by Theron et al. (1961) on pregnant
Afrisan wosen in Pretoria, Acocording toc Gexrritson snd Walker (1954),
who cospared the hasmatological findings in the nom-pregnant Afriocen
female with those of the pregnant femsls, there was no significant
difference in the basmoglokin, hassatoorit md serus irom lovels in
the different groupa, In fact their Hb concentration, hassatoorit end
serua iron level remained oonstant through-out while the T,.1I.B.C. level

/Tose ...
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rone significantly during pregnancy. They attribute this lack of
change to their high iron intake. My results for African femsles
sre cansistent with the latter finding.

Bothwell (1962) estimatsd the Hb, the hasmatoorit, the
serus iron and T.1.B.C. levels of 103 African wosen at term and found that
the aversge Hb was 13 g. per 100 =l,, serum iron 97 ug. per 100 ml,,
ToIsBoCo 492 pgs per 100 ml., while the percentage saturation was
21, Only 2% of these women were anaemic. Here agein although the
incidence of anasmia is lower, their average serva iron and T,I.B.C.
results at this stage of pregnancy are almost the same as in the
present series (third trimester).

In Durbsn in rendcsised ssples Adase (1958) found that A%
of 100 African and 40,6% of 32 Indien women at term were ansemic.
These results tally well with the present series in which the values
for Africsns and Indians in the third trimester were L% and about
35% respectively.

As ageinst the above observatiaons in South African studies,
in Caps Town Lanskowski (1960), regarding an K.C.H.C, of 30% as a
eritical lowsr limit of normal, came to the comolusion that 76,2% of
Europeans, 81.4% of Coloureds and 93.9% of Africana et ternm were iron
deficient, and sdvocated the need for prophylactic iron therspy. A
criticism of this work is thet = low M.C.H.C., without an estimation
of the iron state, is not sufficient for the dlasgnoais of iron dsficliency

(Cartwright et al., 1946; Stevens et al., 1953).
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Thas we see that my observetions comfora with ths findings
of soat of the other authors regarding the incidenco of the ansexia
af pregnaney in the South African population groups studied,

During pregnancy thare {s frequently mich &iffioulty in
estatlishing whether or not anseaia is present, dus to ocexrtain
physioclogioal chenges wshich normelly cecur in pregnancy and as a
result of which the Blood HD level usually falls. This is en spperent
changs secondsry to changes in blood volume froe about the 26th to the
55th week of pregnancy. Beth the plassa volume snd the red cell mass
kave been shown to increase significantly in pregrancy, and as the
plassa voluse ineresses at » zore rapid rate than the red osll sass,
there is an apparent fall in the Hb level (Discimann et al., 193%;
Xolennan ot al., 1948; Caton et al., 1951). Although there has besn
s wmariation in the perosntage incrsase obtained by different workers,
thare is genersl agreement on the principle of "hydreemisa” in pregnency,
wvhich causes the so-called “physiologicel snesmis of pregnancy” in which
the tetal red oell mess and the oiroulsting Hb are increased so that
the ¥.C,H.C. remains norwal (¥hitdy and Britton, 1957). These are now
congidered normal phencesna and "we should retain the comoept of o
vhysiologioal amassmia of pregnancy and with it the posaibility of a
teleologicel explanation of the dtlutiom of the Hd, such as the promotion
of the abasorption of iren or the diminution of the tendeney to thrombosis”
(#itts, 1962).

Among the other changes in the dlood during pregnancy, which
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further cosplicate the disgnoals, are those of the protein oomtent.
The plasma protsins are reported to fall progressively during pregnancy
(Pasby, 1960).

This hydrasmias of pregnamey with ite epperent enseaie should
not be confused with the true snaemies of pregnency, the cormacnest of
which im hypochromic, It is msore or lesa gensrslly accepted thet a Hb
lavel below 10 g. per N0 al. indicates true anaemis.

There is 2lec a marksd disturbance in irom setabolisn since
ths demands of the foetus must be met from the maternsl iron stores.
During pregnancy sbout 273 mg. iyon ere scocounted for by the foetus
(#iddowson et al., 1951), 75 mg, by the cord and placente (¥cCoy et
al,, 1961) and spproximately 170 mg, by maternal bleeding st the time
of delivery (Newton et al., 1961), emounting to some 500 mg. lost during
pregnancy. On the other hsnd about 200 mg, are oomserved because of the
amenorthoea which occurs during pregnancy and lactation, so there is a
net deficit of about 300 mg. In addition there ia a further loss estimated
during 6 months of lsetation to be sbout 180 eg. (Davidson et al., 1938).
Acocording to the latter suthors there is a daily loss of just under 2 ag.
Suring pregnency snd lactation for six momths. Thers thus appears to de
o fair drain on maternel stores during pregnancy and the dastly need for
iron for these purposes increases throughout preguancy. Reth et al,
(19%0) caloulated thet ome mg. per day is required in the first trimsster,
b ag, per day in the pecond end 10-12 g, per day Quring the latter part
of the third trisester, If thess needs are successfully met in pregnancy

no iron deficiency coours sspecially if ths dietary intaks ie edequate.



Jetiologioel feotors
The prisary cause of snsemia during pregnancy is & pre-
existing irom deficiancy (Reth et al., 1950), and this has been

borne out by my Indian and African cases,

The diet hes been mach stressed by different suthore as an
importent factor in the production of the ansemia of pregnancy, A
dlet defiolent in iron has understendably boen inoriminated (Gray
et sl., 1936; Young ot sl., 1946) 3 but the protein intake in addition
to dietary iron has been shown to de responaible by some workers
(Strauss end Castle, 1932; Bethell ot al,, 1939; Gatendy and Lillle,
1955) .

Ons cannot help But suspeot that the diet plays an importent
role as the dietaxry histories obhtained from the snsemic cases wers
found to be poor on the whole. This may scocount for the high incidencs
of snsemis in the Indisn when compared with the African who is mown to
bhave a high dietery iron intske (Cerritsen and Walker, 195.).

As regards the correlation between parity and anseamia, this
appesred to have made no contridution in the present series. There was
no relationship between parity and the development or the ssverity of
the anaemia, Among the Indlans, 4D patients with an aversge parity
of 2.5, had Hb levels of 10 g. per 100 ml, or less while those with Hb
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levels of 8 g. per 100 ml. and less hed an average parity of 2.7 as
compared to a parity of 5.3 for the whole group in the second and
third trisesters. Of the 3 Afvrican cases with anasxia the averege
parity wes 1.5 but the nusdbers aye too smsll to te conclusive. This
laok of correlation of parity with the degres of snassmia is econsistent
with the findings of Blend et al. (19%0).

As far as the overall parity is concermed, it wes highest
in the Indisn (3.1), lowest {n the Burcpean (2.3) while the Africen
wvas in betwsen (2.7).

This dencnstrates that the precise astiology of the ansenis
of pregnancy is still not clesr sxoept that there are seversl fastors
such as a pre-existing snassia, the drein on the maternsl iron stores,
poor intaks, and pessidbly multiple pregnancies especially if in rapid
succesaion; and Blood losa, wiwther or not related to the pregnancy,
say also comtribute, iere one has to besr in mind the possidbility of
pelvic ocongestion giving rise to oocult blood in the stools as suggested
by Dickens et al. (1959). Thay found an imcidsnos of 32,6% in 58
pregmant womesn,

* Despite all the ccatroversies one prodably cught to ascept the
fast that the imcidence of irom deficiency varies greatly in different
ocommmities and the frequency with which the irom deficiency eneeaia of
pregnancy oocurs, is sn indicetien of s pre-existent iron deficiency at
the onset of pregnancy (Rath et al., 1950). The latter suthors state
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that this deficienay becomes exaggerated as tis patient's total blood
volume incresases and the fostus strips the wother of iron. Unfortumstely
I vua not able to follow up any of my cases throughout the preseat
pregnancy, partly becsues of irregular and infreguent attendance end
partly dus to the reutine adsinistrstion of vitssmina and haspstinios
at the ante-natal dlinic.

iy results appear to agree with the conslusion Aramn Yy
Soott and Govan (1949), in that the presence of s relstive deficiency
of iran or other factors bafors pregnancy, sccounts for the development
of snsemis in the laiter part of preguasnay when the fuetal storage of
fron is grestest, and increasing demands are msde on the maternal irem
stoyes. Looking at the results for the first trisester cne observes
that these patients are alresady on the brink of iron deficiency, It
is therefore rot surprising to find that in Durban, particularly among
Indiens, snaenia is one of the comaemest coaplications of pregnsncy.



The dody usually saintains sn iron reserve which is present
in the liver, bone sarrow, spleen and other tissues. All these diviaions
for practicsl purposes are regarded as s single physioclogiosl unit. The
iron is stered intracellularly in a protein-complex ss ferritin snd
hassosiderin, These are funotionally indistinguishable fyom esch
other (Shoden et al., 1953) end both are available for heemoglobin
synthesis when the nesd arises (Finah et al., 15%).

The iren reserves in asn as assessed quantitatively after
repsated dleedings, (in one subject) have besn found to be about 600 mg.
by Hymes (1949) and sbout 1200 ~ 1500 wg. by Haskins et al. (1952).
This level has been shown to vary from individual to individual,

The iron stores are called upon in the event of any dlood
loss in order to prevent irom defloiency anseais fros dsveloping (Pinch
ot sl,, 1950). It has been demcnstrated that storsge irom is depleted
An iron deficiency (Rath et al,, 1948; Davidaon et al., 1952; Hutehinson,
1953; Stevens et al., 1953; Beutler et al., 1954). At the other eud of
the spectrus is the oondition of iren axeess which csn also e assessed
fron the examinaticn of the stores, This oesurs in such diseeases ss
hassochromsatosis and hesnosiderosis, and in "siderceis” in the African
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population,

Iron stores my Ye determined by many different sethods and
any of the storage tissues axy be studied, Ia the present investigation
I kave sslected the chazioal analysis of the liver and bBone marrow
specimens, including a histological examinstion of the latter,

MATRIG AL

This was obtained at nesyopay, predasinantly from medtioo-legal
csses. Due to the shortage of asterisl, especially Indian, hospital
necropsies hed to be included, The respective diagnosis and relevant
clinical and patheloglesl details on the latter csses are all aveilable,

T hundred ifricsns and 58 Indisns wers studied. Included
ssongst these were 40 African females ard 21 Indian femeles. The Indian
subjects ranged in age betwesn 18 end 76 years, with sn aversge age of
about Al years; while the ifricans had a sean age lewel of sbout 356
years runging fros 16 - 80 years.

The aversge boldy weight of the Indian males was 119 pounds as
conpared to 126 poumds for the Africen males. The Indisn females weighed
107 pounds while their counterpart mmongst the “fricans had sn aversge
weight of edout 131 pounds.

There were also 16 Europsan mples studied, ranging in ege froa
17 = 65 yours with a mesn of adout 45 years.



METHODE
Bane marrow specisens wore cbtained froa the sternum and

exanined for iran content histologioslly, using the techmigue previeusly
mentioned. The specimens were graded acocording to the anount of iron
observed ranging from grede O -~ VI, an the following basis:-

O +us 00 irom visibie under ol immersion; I ., irom just vieible
under oil immersion; II ... smell sparsely distributed psrticles in
reticulus oells usially viaibls under low power; III ... numercus
small particles throughout the marrow perticles; IV ... larger particles
with tendency to clusp throughout the marrow particlea; V ... dense
large particles throughout the serrow perticles; VI ,.. very large
deposits of iron both intra- and extra-cellular, which tend to obscure
the cellular detail of the warrow particles {the slide is s dense blus
to the naked eys). Due to the difficulty of acourste definition these
were oxpresssd ss grade O ~ I for adsent to dscreased amounts, I - II
and II ~ III for narmal amcounta while the grades from III upwerds were
regaxrded as representing increased asounts.

For the chemicsl anslysis of the bone marrow ths method
dssoribed by Gale et al. (1963) was used.

Iron conosntsutions in the liver specimens were estisated as
described by Gele et al. (1963). Both the total and the haeam iron were
deternined and the tissuwe iron wes derived from thes. Thess results
are related to the &ry weights of the tiasue specimens and sre expressed
as g. per 100 g. ary weight of liver.



R.o.52) el

The detailed individusl results with the relevant dats ave
given in table 7, pages A.7% = A,80 in the eppendix.

Liver specineny
A chanical snalynis was done on liver specisens fyca 20

Africsns of whom 4D were femsles. Tabdle 4.1 shows the sesn wvalues
of iren omoentretion in liver specimens in the groups stadied.
Table b2 indicates the propartion of cases in the 4iffereat ranges.

Taking the normal range of iissus irem to be 0.0)% - 0.09%,
and regarding IX as the very siderotic level, the following irve
conomtrations sere found in the liver.

Africen males: Of the 160 subjects, 26.8( had irom conoen-
trations within the normal renge, 24.4% had woderately incresssd iron
stores shile severw sidervsis was found in 16.%. The average sge for
the subjects with severe sidsrosis was A5.5 ysars ss ocampered to a sesn
of 36 years for the whole group of Africen males.

Amongst the Africen femeles 42.97 hed conceatrations within
the normal limits while 5% were moderstely siderotic and 7.5% severely
»o,

On the other hand 55,3 of the Indien males snd 66.7% of
Indizsn femsles had lavels within the normal ranmge, HNoderate sidercsis
was found in 5,%0 of Indisa sales while severe siderosis wes found in
ons of the Indisn feanles (4.85). The latter patient, aged Y0 years,
had died of acute yenal failure, which is momn ¢o give rise to increased
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Table A.1.

MEAR VAIDES OF IROR OONCENTRATION IN THE LIVER SPSCIMENS

Group

Africen sales

Indian msales
Indien feosales
Buropean malas

No, of Aversge Aversge wt

oLeee age weight of
liver
(s.)
160 36 1633
AO b 1578
b 14 45.6 W
2 Alb 1306
16 A6 1862

Hean
Tissue Iren
(a/200 g.)

ary wt.
0.507
0.28,
0,100
0,16%
0,101



Table A.2.

FERCERTAGE OF SUNJECTS #ITH DIFFERENT IRON CONCENTRATIONS

Iron
m;num Aaseasaent
Below 0.0lﬂ -
0,01 = O.D,,‘ Normel
renge
0.1 = G.39% Kild
eideronis
Ok = 0,998 Noderete
siderosis
Above X% S ane
sidereosin

I THR LIVER

African Afriean Iadisn Indisga Burepesn

asles females

0.6 156
%.88  L2.9¢
n.9% 3%
2448 %
16.%  7.5%

eroups (X)

males females

13.3%  23.%¢
5.5 66.7%
%% A&

5.% -
- *5.8%

* ] sase of chronic renal diseass.

sales

12,54
IS N 4

57.5%

6.5%
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iron stores, although as & rule uwt as high e level as this,

Hepatic irom omosntrution at different age levels: Amongst
the sales, both African and Indian, there was a tendengy for the irem
conoentrations to rise with sge; maximus consentrations baving been
resched betwesn the ages of 0 = 50 ywara in the Africens and 30 -~ 45
yeoars in the Indians. There wes a tendency for & second rise in the
later age groups dut the series was teo smll to druw any firw
conclusians. This trend, however, appears to bde followed by the femals
subjects to some extent in the 25 - A0 year age group. Table 8, page
A.81 in the appendix shows the sean hepatic iron concemtrations at
differwnt sges.

Jme _geryow
The chesiocal analysis for iron content was done on 152

Africsn males snd 37 Indien males, in whoa the meen lovels were 542.6
Hg. per g. (Stendard deviation 23h.3) and 86.6 ug. per g. (Stendard
deviatiom 41.3) respestively. The aversge iren comosatretion of the
bone merrow for ths REwropean males mms 129.9 ug. per g. The mean levels
for the 38 African and 71 Indian females were 146.2 and 67.4 ug. per
g. Tespectiwely,

Table 4.3 shors the peroeatags of subjeots fur each group
at the different levels of iron omcentratiom.

Assoeiation between iron camcentration in the bome marros
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PERCENTAGE OF SURSECTS WITH DIFFRRENT IRON CORCFNTRATIONS
IN THR BONE EAHROW

Iren African Afrigen Indian Indian Eurvpean
conosatration Grade mles females malas femsles mnales
(n8-/8.)
Less than m 28.5 6,02 81.6 7‘-2 5’08
w - m Hormal 10.5 a,1 15.8 2’.8 k}.a
sangs
25 - 999 M2.5 15,8 5¢3 - 12.%
Abowe 1000 Severe 10.6 - - - -
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and the sge (see table 9, psge A.82 in the appendix): As with the
hepetioc iron concentration, theye is also an essocistion between these
two, pertiocularly in the case of the Africans.

Histologiocal anslysis of the bone marrow irum: Table kA
shows the percentage with different gradings of marrow iren. Sixteen
perosnt of the African males, 60% of Indien males, 43.8% of the European
seles, 50% of Africen femsles and 33.3{ of Indian femsles had either
traces or no iron deposition (Grade O - I). Yoderately incressed atores
were found in 32.6% of the African males, 10{ of Indisn males, 6.5 of
Buropean males, Ls.7% of Africen fesales and 19¢ of Indian females.
Severe siderosis squivalent to the lsvels desarided in hasmochromatosis
(grade V - ¥I) was found in 11,1% of the Africen males mmd 2,98 of the
African femsles, while nsither of the other two recial mroups had any
histologioal svidence aof this.

Conpariaon between histologionl estisatioms and chemical iron
concentratians in the bome marrow: These results are shomn in tadle 4.5.
The figures were derived from the analysis of 246 sudjects, including all
racial groups. The mesn irom concentretion levels were correlated with
the histologlcsl grading for iron., Figure A.l shows the fairly good
overall correlation between thess two methods of emasination, However,
when individual results are considered it is observed that merked dlsagree-
sent sey oocur between these two methods (sse tadle 7, pags A.7h : cases

no, H, 23. 32, 2": ml 221»)-



Table A.h.

HISTOLOGICAL ARALYSIS OF BONE NARROW

Afrisan Afriesn Indian Indisn EBurepean
Grade nales femsles malen femalen males

0-1I 168 sof éot 3%.%  83.08

I-IX&II-IIX o.¥% 3% % 57.&% so%
(normal range)

Increessd stores 32,652 U pTs 4 198 6. ¥
(111 = V)

Severe sidarceis 1.8 2.9% - - -

(Haesochronatosis)

(v - v1)



Table &.5.

RELATIONSHIP BETWERR UEAN TRON CONCERTRATION LEVEL AND
THE HISTOLOGICAL GRADING IN THY BONR MARRD#

¢=-1I I~II II=-III III=-IV 1IV-¥

No, of cases 75 b 50 38 19

Hean irom concentratiom 63 1) 26 3a 577
ng-/8

V=VI

1302



Fig 4t
RELATIONSHIP BETWEEN THE IRON CONCENTRATION

IN THE BONE MARROW ON CHEMICAL AND

RISTOLOGICAL EXAMINAT ION
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The African males are oonsidsred here, nuabers in the other
groups being too small to draw any conclusions. Only subjects on whos
both organs were analysed have been selscted. The 4D mibjects with
bepatic iron conosatretions betewen 0,01 g. and 0,09 g. per 100 grams
(4.0, those within the noTmal range) hed a mean bome aarrow irun conoen-
tretion of WS ug. per g.; those betwesn 0.1 ed 0,3 ge per 100 g. had
259, ug. per g. iron, those with the moderutely siderotioc liver irem
concentration had 426 ug. per g. irom in the bane marrow while the
ssverely siderotic group had iron cmomtretion of 890 ug. per g. in
the marTow speciasns. This Lllustrates the fairly zood correlatiom eof
iron ocnosntration es obtained in the liver and the bone marrow.

Comparing the perosmtage of subjectis regardsd as severely
siderotic asoording to the concemtration of irum in the liver and bone
sarrow, one finds that 16.3% of Afriean salss, 7.3% of African females
nd 4. 8% of Indian fessles were severely siderotic aseording to hepatie
iron conoentretion; while only 10.68 of Afriesn males were in this
category on chemical anslysis of the boms marrow (an arbitrery lewel
of a 1000 ug. per g. was tekan), Om hiatological examination of the
done sarrow 11.1% of African males and 2,9% of Africen femsles were
cheerved to be in the severely siderotic group (see table h.4). This
onoe sgain shows fairly close ecxrrelation between histological and
chemical analywis of the sartTow,
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DISCUES I0M

This study demcmstreates the racial differences in iron

oconosntyation,

Hepatis irgn oomeemtyution

The probability of ths observed difference detween the
msans of iron comcenmtraticns in the liver for Indisn and Afriecan
seles is much less then 0,01, The cbserved figares may be ascepted,
because the observed 4ifference would be obtained Yy chense in much
fower tha: 1 instance in 100. The eriticel ratie of 18.k at 195
dagrees of fresdom is aignificent et the 5% level, becauss it is
mmmtunl.%-nunmﬁhnx,w;euum
greater than 2,58. Thus the 4differwnce between the means of the
liver iren concemtration for Indisn snd African ssles can bDe considered
aignificant or highly relisdle.

The probedility of the cbeerved difference betwesn the semns
of the hepatic iron ocnoceatrution for Indien and African females is
0,50 - 0,10, The observed figures may be rejectsd, becsuse we would
obtain the observed difference in 50 to 10 instances in 100, by ascidents
of sampling (by pure ehance alsme). The eritical ratic of 1 at %59 degress
of freedos is not signifioant at the 51 level becsuse it is less then 1.96;
nor ia it aignificent at the }¥ level because it is leas than 2.58. Thua
the difference betwesn the seens for Indisn and African fesales cennot

be oonaidered significant or relisble.
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Age end hepatio irom ocmcentration

¥glest There is such less than 1 instence in & 100 that the
ocontingengy betwesn sge and irvon conceantration is dus to chsnoe.
Therefore I sonclude that s aignificant assoclation exists between

ege and hepatio iron comoentretion for both Indien and Africen males,
Femalent There is much lese than 1 chence in 10O that the comtingency
between sge snd hepatic iron was accidental. Therefore I comalude that
a significant association exists between age and hepetic iyun concen-

trution ia both Indien and Africen females,

Jooe sarow ireo
The probability of the observed difference between the means

of bons saxTow iren for Indim end African mmles is much less than
0.01, The observed figures say be secepted bedause the observed difference
would be obtained by chance in much fewer then 1 instance in 100, The
oritiocel ratio of 22.5 at 187 degrees of freedss is significant at ths
5% level, because it is much greeter than 1,96 - also at the 1% lewel,
because it is such greatar than 2.58. Thus the differewnce between the
means of the bome marrow irom for Indian and Afyicen aaies oan be
congidered to be signifioant or highly ruliable.

The protedility of the observed difference between the means
of bone marrow iron for Indian end Africsn females is much less than 0{1.
The obesrved figures mey be socepted, because the observed difference
would be obtained by chsnoe in much fewer then 1 instance in 100. Tbhe
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oritiocal ratio of 3,18 at 57 degreea of frescdom is signifiecant at the
5% level, because it is greater than 1.9%6 - aleo at the 1% lewel,
besause it is greater than 2.58. Thus ths difference between the
seans Of the bons marrow iren for Indisn and African femsles cen be

considered signifioant or reliasble.

Age and done sarrow ipeo
In both Indian end African malss there is mich leps than }

instance im 100 thet the omtingency between age and bone marrow irum
is due to chanos. Therefore I conaluds thet a significant asscciation
axiats betwesn age and marrow irem. This same significant associstion
exists in the Indian end African fessloes.

The Africens have a high degree of asidervais. All gredes of
iron owerlosd have been found, varying froa sild siderosis to eamcunts
descrided in heenochromatosis. lNoderete to severe siderosnis was fourd
in 41% of African sales and 12% of Africen females on hepatic iron
conoentrution while AAZ of the former and 17X of the latter were in thig
ostagery on histologicel examivration of the bome marxrow. As for the
Indiens they demcnstrated normal to decressed stores in the majority
of the mbjects. Thare was omly 1 Indien female who hed merkedly
inoreesed hepatic irom comcemtretion. She was a hospital patient who
had died in acute remal failure, SHath et al. (1348) have showm that im
uraemia the irou reserves may be incresssd (grede O to ++s¢). While this
naried difference exists between these two racial groups it is noted from
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the sbove statistiocal anelysis that the difference betwssn the female
groups is rot significant for hepatic irem concentration while the
significant difference in the bone marrow iron is less than thet in
the males of the two rueial groups.

The European males, although not analysed statistioally,
appsared to follow a middle line between these two racial groups,
particularly as cbserved on bone marrow exaamination.

This high incddsnce of siderosis in the Afviecan (especially
in the ssls) is further illustrated when caloulsting the spproxisste
average total storage iram present. This was obtained by relating
the average dry weight of the liver (approximstely 257 wet weight) to
the aversge hepatic iren concentration and the aversges weight of the liver
to the iron comosntretion in the bome marrow (the average weight of the
liver was sasumed to be equal to the weight of the done marTow in man
(7introbe, 1963)). It was obssrved thet the total tissue irom in the
liver was 1.87 g. in the African, 0,32 g. in the Indian and C.47 g. in
the Burepsan sudjeets studied. Similarly in the bDone marrow the total
iron concentrations were 0,75 g., 0,12 g. and 0,24 g. respectively. This
gives a total storsge irem in the liver and bone marrow (which form the
nejor propertion of iron stores in man) of 2.62 g. in tha African, O.44 g.
in the Indian and 0.71 g. in the Furopean.

Comparing the levels for the males in the three raeial groups,
it was found that the total body reserve as estisated above was 2,96 g.,
0,48 go and 0,71 g. for the African, Indian and Buropsan subject respect~
ively.
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There was a sarked sex difference ss expeoted (Stevens et
al,, 1953; Finch, 1959) amongst the Africans, vis. a total iron reserve
of 1.35 g. in the Africen femele. On the othar hand the Indian females
on the whole sppeared to have ¢ higher reserve than the Indian males,
their estimsted total iron reserve having deen 0.69 g.

Thuis we have, amongst our subjeots Indiens at one end with
low iron stores and Afyicans at the other end of the scale with increased
stores while the Ruropean levels appeer to be in beatwesn and follow more
or leas the normal expectei pattem.

Theee findings of a high incidence of sidercais in Afyricans
in South Africa sre in agreesent with those of Gillman et al. (1945,
1951) ; #alker et al. (1950, 1953); Jainwright (1957); Bothwell et al,
(1960, 1962). Siderosis has also been described in African subjects
in other perts of Africa (Higginson et al., 1953; Edington, 1954, 1959).
Bothwell et al, (1960) and Gillman et al. (1945) had initislly used cases
of sudden treusatic deaths as their subjeota. Bothwell (1962) subsequently
showed thst the incidence of siderosis in the hospital group of patients
13 very similay to that of tho medico-legal subjecta.

Although the incidence cbssrved by differeat suthors is not
exactly the sanme, the results indicate the high incidence of siderosis
in the Afyiean {particularly the male),

The use of the bones MrTOWw as 2 sengitive index of iron balance
(Butehison, 1953} is thus confireed. This finding is of clinical

/signifieanse ...
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signifiocancs since the bonme marrow ia readily aocessible for
exzainstion, The latter together with the serum irom end T.I.B.C.
lavels can be used routinely for the assessment of iron balanoce
clinically, and to determine whether any imbalanoe, if present, is
due to deficiency or faulty utilisation of irem,
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Chapter 5
p18CcUS N

Iron metabolise is of current interest particularly becaues
of the probleas it poses both in .:outhern hatal and elsewherw in the
wrld. Aoccording to the %orld Heslth Organizstion irom deficiency
ensexia is ons of the main health problems of the world todsy. The
incidence of irun deficiency varies in different areas. It depends
on the one hand on fastors sush as the dietary inteke of iron and its
avalladility end on the other om physioclogliocel snd pathologicel dlood
loss,

In Jouth Afrios hypochroaic snaemis has been often steted
to be rere in the African. 7This statement was supported dy the
abnoreally high ssrus iron values observad in some Africen populetion
groups; and also by the abnorma) deposition of iron frequently seen in
the tissues of ths adult African et necropay.

The plasme iron is reparted to vary considerably and while
some workers observed & mignificant difference between the sexes
(Pirrie, 1952) others did not (Cartwright et al., 1949). Values
obtained by different wsorkers on subjeots in South Afyrica, Eritain,
Agerica and the Scandinavian countries are set out in table 5.1.

The iron after sbeorption is transported bty trensferrin, which is
said to be a 1 globtulin (Surgemor et al., 133). Trensferrin

,/mmm see



Table 5.1.

HBAN VALDWS OF SERUM IFON AND T.1.B.C. Xi NORMLL

ADULTS
Serus lren T.1.B.C,
(uge per 100m1.) (ug. psr 200m1,)
Powell (194h) 13 -
Holsbarg ot al, (1945) - 00
Cartwright ot al. {1949) 135 »9
Rath ot al, (1343) 100 0
Venture (1952) - 0
SW 133 -

Cerritasmn & Walker

Buropesns in Jchamesburg 116 335
Africans from Pondoland,

Northers Trunsvasl,

Tengenyika. 108 575
Africana froa Nozambique,

Angola, NKyssaland 285 52D
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norsally is only one third satursted with from (Bath and Finch, 1949).
Nean values reported olsswhere for the total iron binding capacity are
also given in the table, togsther with results in Afyicans in South
Africa. Although serun irom levels in African groups are high there
is els0 an slevation of the T.I.B,C., giving a relatively normal per
cent saturetion, a situation which diatinguishes “siderosis” from

hasmochromatosis where saturation temds to rise to alscat 0%,

Simdlthaimlmtmuﬂuhmhnh\nnplw
%Wy sbsorption from the &iet, this is & very important aspeet of iron
setabolisa. An average Feetern diet comtains 10 = 15 mg. of irom per
dsy and sbout 10X of thia is absorbed, that is 1 ~ 1.5 sg. per dsy.
The dietary irom requiremsnts of adults have been sstimated normelly
betweon 0.5 ag, and 1.5 sg. per day for sales and en extra 0.5 mg. to
1.0 ag. per day for menstruating females. The maxisum that can be
sbsorbed in the presence of defiecient stores ia about 0%, and this
(provided that the dlet is adequate) s sufficient. However, the
requireasnts vary with age and gex end there are stages ia lif's vhen
the need for irom incresses. This i3 well discussed by Heath and Patek
(1937) , who state the peaks to Ve in infancy (when dietary intaks is
linited) and during sdolesocence (because of rapid growth), while
senstruation and pregnancy add s further strein,
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As has been previocusaly mentioned, it ia not only the emsount
of the metal present in the diet but almso the fore in wshich it As
presented; the presence or aksence of other constituents, end the
locel oconditions in the bowsl , which determine the asaumt of iren

avajlabls for absorptiom,

The dietary date in the present study ere quite inadequate,
Dietery enalyses from India indicets that the main scurce of iron
appears to be froa cereals snd pulses (Balasubrassnian et sl., 1962;
Srivastava et al,, 1962). Sosc of the csreals, despite their high
iron content, contained a low proportion of ionisadle iron. The
phytate content of the type of cereal consumed was found to be fairly
high. Thess factors seks foy poor availability of irom, As for the
vitanin C content in the Indian diet in e series of L0 normal subjects
with a good standard of living, Srivestava and his colleagues found
that there were mild syaptoms of vitesin 0O deficiency in socme although
their vitsain C intake wes within the normal renge. They postulated
that the losses of this viteain can be ascoumted for Yy the pruoceas of
ooaking .

70 a ocertain extent all these factors are applicatle here
as the foodstufls consused Yy the Indian population in Durben are
moYXe or less the sane as those saten in Indfas, 4 point of interest
is the low level of vitamin C in my Indian petients, in 5 of shom
this viteain was absment from the serum., Asongst the Indians in

/mn Xy
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Durban ons would expect an incrensed rate of absarption becsuse of
their low iron stores. Deapite the presence of this stimius they
tand to become readily iren defiscient. It therefore appsars that
al though the stimulus for inorsassd abeorption is present in these
cases, the rew material is not available in adequate ssounts to
overcome this defioiency. Furthermore, in the presence of low lron
reserves it is poanible that poor protein intake sggrevates the
ansemia,

Twenty three per cent of the 39 Irdians en whom the test
wes dove, had histemine-fest achlorhydris after saximal stimulation,
In 55.6% of these patients (2l)l femsles) with schlorhydria end iron
deficiency ensemia, no definite cause was found, and they were labelled
as cases of ildiopathic iron dsficliency snasmia. The role of hydrochlerie
acid in the absorption of ircn has slresdy bean discussed. 7o what
sextant achlorhydria is a factor in my Indian ceses is not knosn; there
is certainly a larger incddence in the idiopathic group. None of the
Africans an shoa this test was done hed achlorhydrie, and with one

posaible sxseption, no African had idlopathic iron deficiancy anasmia.

The isfrican diet, en the other hend, hes beon well studied
in South Africa. Although the diet is defivient in smahy respects
scoording to ecospted standsrds it is charscterised by sn “habitually”
high iren content. 1t eontains 100 mg, per day and zay even go up to

/20 afe see
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200 ng, per dsy., The irom is derived not only fros the dtet but also
from the utensils in which the food is prepared (Walker st al,, 1550).
This is nore marked in the male section who consums greater quantities
of the iron rich indigencus beer, hen such large quantitiea of irom
ere present in the dlet there may bPe an absorption ebnormality which
results in incressed deposition of iron in the tissues, This ean
either be due to the faot that the "mucoaal blook” theory does not
spply in these cases or there may be some other factors stimulating
incressed sbsorption. Kinney et al. (19%0) showed that ligatioa of

the pancreatic duots in dogs resulted in incressed adsorption of iron
from the gastro-intestinal treat with mrikesd increase in liver {rom
valuss. This was confirmed in men Yy Davis et al, (1962) who found

thet the sbsorption of iyon was inoressed in chronic panoreatitis,

It 1s possible thet in the Africen in whoa the incidence of aalnutrition
is high, chronic pencreatitis may contribute to the incressed absgrption
of iron, but definite information on this point is laciking. Cillmsan et
al. (1958) on the other hand, belisved that basically the cellulsr
chenges due to salnutrition probably in asscclation with the type of
diet eaten, aye responsible far the increased dspomitiom of irom in the

tissues,

The total smount of iron lost in ths urine, stool ami from
body zurfaces is estimsted to be between G5 and 1,5 mg. It has been
dezonstrated that the small amount of iron which {s normally excreted

/18 ¢ee
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is not sltered with alteration in the detary intake (McCsnce ot al.,
1937) snd the urinary exeretion of iron in Africen subjects studied
by Walker et al, (1953), was observed to be normel. Thus “sideroals”
in the African probably develops as » result of normal sxerwtion in
the presemce of high iron intake and sbsorption, A saall amount of
iron is reported to be axareted in the sweat and moat of this om
chenical snelyais has been found to be in the osllular debris (Hussatin
et al., 1960). However, with isotoplc techmiques, Dubach et al. (1955)
have shom that although only small asoumts of irem are lost Yy this
route, the faot resains that soms loas does cocur, What part this pleys
in the resial growps in Durban under climstic comditions wnere sweating
is compon, 1s not yet Imown,

Thus the major local probleas of iron mstabolisa ere those of
iron dsficienay on the one hand and iron overload om the other. This
is practically a racial problem since the Indisn represents tha deficliency
group while overloed 1s almost confined to the African. This difference
in iron stores has been shown t0 bo atatistically significent. Om approxi-
mate estimation it was found that the overall mean irom reserve in the 200
Africans stuldied was 2,62 g. while that in the 58 Indians was O.bk4 g.
Whereas the normal totsl iren content of the body is reparted to be 5 g.,
it is seen that in the African in the present sexries the iron content in
the stmldmmud\ué.‘z;. The liver is regarded as the most
important storsge argsn ocataining iren both in the parenchymal ocells
and in the reticulo-endothelial system. Amongst the Indisns 17% had
decreased iyon conocentration in the liver, showing that a high proportion
of Indisna have dspleted stores. Thus it is not surprising that the
Wotimd.ﬂdoncyamgmninwhigh.
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In order to saintain the stores at sn optimsl lewel (Pirsio-
Biroli et al., 1960) the rate of sbsorption of iron varies under norsal
circusstances according to the needs of the body. “hs saximus that cen
be almordbed froa an average Jesterm diet ia sbout 2 - 4 mg. per day
(Finch et sl,, 1950). If normal individuals were to lose blood beyand
this rats, & negative iron balance would oecur, Heles do not readily
go into this negative balance becsuse of the limited excretion rate of
iron, Fesales, on the cther hand, lose 1 - 2 sg, per day and therefore
it is not surprising that their iron stores are lower ant irom deficiency
ansemia mich more comnson than in seles. If & nagative iron balsnce
persists the steres become depleted and clinical evidence of iron

defictanoy ooours,

The importance of the above obesrvations is the faot that they
can be applied clinicslly ¢ assess the irem stores. Stemal bons marrow
is easily ancessible snd, sesing that it is a relisble index, its
exaninetion for stainable iron is very useful and imsportant. In iron
deficienay no stainable iron is present in the tissues. The findings
in this theeis indicete that a fairly large proportion of Indisns are in
a state of latent iron deficiency. Irom deficlensy can be recognized
on examinstion of the bane merrox for storsge iron - decressed amocunis
inticating iron depletion and when amsociated with anasaia, it is slmost
always due to iron dsficienay,

A sequence of svents cocurs as iron deficiency develops.
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Initially the body iron stores progressively become reduced. This

is referred to as pre-clinical iron deficiency and is recognized hy

the ezaninetion of the bone sarrow for hascosiderin., The serum iron
end 7.1,8,C, levela remain nomal for as long as the bone marrow require-
monts are satisfied by the starage irom., Moot of the Indian subjects
appoear to be in this phage of iron dalsnce. The rate of iron absorption
should increase provided that there is an adaquate amount of availabls
iron in the diet. OCubsequently the stores ere sc despletad that bone
nasrow activity becomes limitad, At this stage the serua iron lewel
falls and the T.X.B.Cs level rises and when the porcentsge saturation
becones narkedly reduced, hasmoglodin synthesis is impaired and the
H.CoflsCs Docomes reduoed. Only at this stage 30es ansexia decome

mand fent,

If thip state persists then the tissues hLecome depleted of
iron as the lesst resort. This causes slterations in certain oslluler
functions and produces changes in eyithelial structures. This it 1s
moM,hmeMWmmm,umw
chrome C particulerly snd perhiapa some other engymes as well have been
shom to be altered in iron deficiency (Beutler, 1957, 1959; Gublar et
al., 1957).

The specific tissue changes described in iron deficiency
masnis inclwdes koilanychia, Plusmer-Vinaon ayndrome and oral changes.
Amnalysing the 54 patients with anasaie (Chapter 2), it was found that

/% ...
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11% had dywphagis, xith other micous msabrane changes in sose of thesm.
411 these were Indisn females. Xollonyehia of varying degree wes pressnt
in 53.7% of my patienta being mede uwp of 60.53% of Indiens and 27.% af
Africans. The latter wers all femalss.

The finding of these epithelisl changes, more comwonly in the
Indian, tempts one to delieve that this may be a raeial characteristic,
However, it i{s more ressamble to conclude thst this difference is
protably due to the low iron stores in the Indians. Dus to the limited
stores availsble, it would appear that an earller demand is made on the
oellular enayme systems in the tissues. Among the Africsns koilomychia
was only dssonstruted in the females whose iron stores have been shown
to be lower than those of the sales. As these eplthelial changes are
umially a late ssnifestation of Lxyom deficiency, it indicates that there
hns been a lomg-standing deficiency in the affected individuals,

211 the patients in this series (Chapter 2) presented with
anaenia and nmot with irom deficiency as such, The oriterion used for
the disgnosis were the clinical pisture and certain laboratory aids.
The averege haesoglobin level was 6.5 g. per 100 sl, with an average
U.C.H.Co of 25.9%. The serue iren level was 17.h ug. per 10 =l.,
widle the awvgrage lsvel of the T.l1.E.C. was A09.5 pug. per 120 ml,.,
giving en overull sesn saturstion of L4A%. These figures are well
within iron deficisncy lsvela. iHowaver, thay can be misleseding at
timos as the snaesia of infection may sleo give low serum iron and

/pmtm sss
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perowitage saturution values. It is therefore necessary to assess the
iron stores so as to confire the presence of iron deficienqy, Bone
sarrov exanination for haemosiderin was done an 50 patients of whom 43
had no iron deposits while 7 had reduced mmounts, The desonstration

of haemosiderin in the latter csses in the presence of iren deficiency
is rather parsdoxical but it has been suggvated that tais is presumably
dus to the faet that this iron for sose uninown reasom is not resdily

aobilised for use,

Narzally therw is a bslance maintained between irom intaks
and its physiological desand. hould there be sny abmormality in
ebsorption froa the dlet or blood loss due to ay cause, s state of
isbalance way arise., It therefore followa that if an individual,
conguming a normal Jestern det (10 - 3 xg. iron), wers to lose more
than 3 = &4 ng. per day, he would inevitadly bLecoms irem deficient,
This ia »0 because the maximus smount thst oan be xbesorbed fros the
dtet 18 3 = 4 mg, Chronic dlood loss is thus commonly associated with
iron dafiecisnay snaesia, In males end probebly in post-smenopsusal
women blesding froa the gastro-intestinal trast is the most likaly
ceuas while gynaecological snd obstetriocal causss sre freguently foumd
in women of the enhild bearing age.

In ny series there were 54 patients with iron deficiency
sheesia of whoa 43 were Indians snd 1l were Afyicans. Thers were 38

/fmhﬂ esa
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fomlers and 16 males giving a ratio of 2,3 : 1. The ages varied
from 7 yesrs to 78 years with an average of 33,3 years., This
deacnstretes the female sex preponderance and the high incidence

of iron deficiensy ansenia amongst Indians,

Of the gynsecclogioal causes of carvonic blood loss there
was ohe patient with endosetriel polypl end another with a2 prolif-
orative endomstriua, Amongst the lesione thought to be probably
responsible for Llgeding from the gestrointestinal tract were peptic
ulceration (7 patienta), cirrhosis of the liver in 5 patients,
ulcerative ocolitis in one, while hockworm ovs were found in 11
patients, Two patients with severe gastro-intestinal hasmorrhage
remained undiagnosed.

Of the 5 Afxdican males in the series, 2 had evidence of
gestro-intestinal bleeding, in one of whom clrrhosis of the liver
with splenosegaly was :ound while in the other no cause for the
bleeding was eateblished, 4 grossly malnourighed boy of 3 years
bad » moderste hookwrz infestation wnich was thought to be responsible
for the snasmia, There was evidence of malabsorptien in one patiemt
who also hed an amocebic liver abscess. The fifth pstient had smoebic
dysentery, @& urinary infection with bBilharzissis and probeble duodenal
ulceration, all of =hich fastors could have ocontyibuted to ths iron
deficiency anssania,
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A heavy lecad of hookwarm ove with occult blood in the stools
was found in one African fesals while another had cirrhosis of the liver
and M lharziagis. Two of the African females had malabsorption, the
ons having sub-clinicel stestorrioea while the other had sssaciated
pellagrs as well as hooksore infestation. One of the females hed
aspocisted chyomic rheoumatic heart dissane while in the resmatning one
there wes no evidenoe of blood loss except for a history of 4 Ceesarean

sections in repid maocession.

Out of the 1l Indisn males evidence of gaatro-intestinel
haemorrhege mus foumd in 4 patients, 3 of whoa hed peptic ulceratiom
while the other had & fatal welssna. There was one patient in whoa
a gastrectony had beon dons previcusly snd malabsorption rather than
bleeding was found to have caised the sneemia. One patient with a

poor nutritional state end s mild hookworn infestation also had

ankylosing spondylitis.

There were 32 Indian femsles in the series cut of whom 8 had
evidencs of dlesding fros the gestro-intestinal trect, there having been
3 patients with cirrhosis of the liver, 3 with peptic ulceration, one
with ulcerative odlitis and cme with a heavy hookworn infestation. Ome
of the patients hed xyxcvedssa while cwe of the remainder had endometrial
polypl and another s proliferative endosstrius,

3ince iron deficiency ansemia is as a rule secondary to either
/M sa2
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blood loss of* malabsorption, these factors were established in all

the Africans whilst in 60,57 of Indlans they were not deteotad.

ihereas minizal evidence of blood loss was found in 5 of theme

Indisn females, in 16 of them together with S5 Indian males I falled

to discover any evidence of pathologiesl blood loss, The questiom
arisss as to whather my petiente in the younger age group, botih male
and female, belong to the so-called chlorotic amsenis, It can be
postulated that the soresl physiologlosl) etress of groewth and
asnatruetion during adolescence is too great for the limited irom
stores available, Since thay have to dspend on the dlet to msake wp
for these sdded regquiresents, they tend to decomss resdily iron deficient
es the gquantities of iron availadble in the dlet are prodatly insdsguate
for the demands msde. Both in the latter group and in the rest of the
fenslee with 1diopathic iron deficiengy ansesia there was no evidence
of salsdbsorption end all respanded well to iron therapy. 4n inadequate
diet giving rise to irum deficiency occcurs most coamonly during the
"stress pariods” of life. Therefore it is comson during rapid growth,
with senstrustion and in pregnancy. 1 feel that the &tet plry. ~ fairly
izportant role in the production of anaemia in these Indisn patients,
This problea cen only be unravellsd by the use of moderm redio-isotopa
studies,

Realising thit bleeding from the uterus is one of the
/ frequently ...
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frequently nissed causes of {von dsficiency ensssis, every patient

with sy gynescological compleint was investigsted socardingly.

Only 3 patients hod complained of asnorrhagis. OCmne was found to

have a proliferstive endoastrium while the rest hed no abnormslity,

The menorrhegia in the latter ouses wes t.ought to be secondery to

the ancemia in view of the response to iron therapy. A post-senopausal
patient who bad given & vague history of senorThegia, wea found to

have endosetrial polypi.

Hookaore ensemla is regardesd as one of the major csuses of
blood loes in sany parts of the world, A“mongst the 54 patients with
iron deficlency ansemia, 11 (20,%) had hookworm ova in their stools
while only 6 of these had occult blood present at the time of ezanin-
ation, Severe infestations were found in 2 petients while in one it
#ea only moderste., 7The resainder had mild degrees of infestation which
were w§~mt to be sufficient to produce iron deficiency snaemia,
sxoept perteps in the L Inlisn females who otharwise would hawe been
1labelled aa having idiopsthic iron defloisncy snmemis,

Te study the incidsmce of anaemia in the presence of hookwore
infestation {t would te worth while cuoting some observatioms made in
this depertment on this sibjeot (umpublished date). At about the same
period as this study wee undartaken, A9 patients ~hw were sdmitted to
the sase werd for conditions other than iron deficiency ensemia or

/goastro-intestinal ,,.
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gastro-intestinal blood loss, hed 3 consecutive stools examined for
the presence of hookworm ova and occult hlood.. it wes found that 34
of these petients (22.87) hed hookworsm ova in their stools while &
hed ocoult blood at the time of exsaination. One patient had s
noderate infestation while the rest sere mild, If these ceses are
used as e contyrol greup, this demonstrates thet the incidence of
hookworm infestation in patients with iron deficiency snaemia is

very similsr to that in a esxple Of non-anaemic hospitsel patienta,
This similar incidence together «ith a light degree of infestation
indicatea that hookwors snasmis ins probably not a2 major cauge of iron

deficlency in the hospitsl population grouwp.

A pregnant womsn with normsl stores is well equipped to mest
the extra dsaands of pregnancy. ilosever, in the Indisn wowen who have
been shown to have depleted stores with #nich to etart pregnanecy, iron
balance is difficult {0 mointain unless they can absorb at lesat 3 ng.
(307) Qaily from the dlet., This quantity of irom is probably not
available in adequate smounts in their dist henee the high incidence
of iron deficiency snsesia during preognangy. Amonget the first trimes!er
Indian patients it has Deen shown that there is already present a degree
of snsenis, while in 2% of thess cases the percentege ssturation was
10 and less. Therefore it is not surprising that the incidenocs of
sniaenie in the Indians during pregnancy is 26,77 as ocompared to 2% in
in the Afyican and 4% in the Buropesn. Hultiple pregnancies, especially
/it ...



if at frequent interwvals and commencing st sn eerly ege, are said to
predisposs to iron deficlency anasaia, /mongst sy petients parity does
not appear to have contributed, ilossver, sarly smarriage and pregnancies
in rapld succession ocoull pessibly have been responsidle for the high
incidence in the Indian as compared with the African. Once again ome
feels that the dietary intake in the Indians is probebly responsible

in part, because these mibjects become iron deficlent despite the fect
that the sbsorption of iron iz enhanced in pregnency (Hamm et al., 1351).

From the above considerstions, it is apparent that a multiplicity
of factors may be inwolved in the production of iron deficiency., +hich-
oever factor is imwlved in a given case, the ultimste result is the seme,
viz, s negative iron bmlances with ultimste depletion of the iron stores
of the body., This ooccurs irrespective of rece or sex and is confirmed
in the different recial groups atudied. I hops I have achiewed the
purpose of correcting many minconceptians such ag iren deficiency snsemias
in the Indien is comonly due (o hookswras infestation and elso that the
conditien does not oocur in the Africen. These have been impressioms in
the past. It has been found that iron deficienay, although uncosaom,
does ococur in the ifriecan, and when it oecures, the ploture dces not

differ from that of other racial groups.
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SUMMARY

The thesis 1s comprised of a comparstive study of Srom
motaboliss with particular reference to iron deficiency im the
Indian and the African; Europeans were included when saterial was
available,

Pifty four patients with iron deficiency anaenis were
studied. Thers were 45 Indians as conpared with 11 Africans
althaugh the overall proportion of Indisns to Africans sdmitted
to the same ward was 1 t 4.

Asongst the Indiang the cosmenest caunse of snassiz froa
blood 1loas was peptic uleeration (6 petients); while 3 hed cirrhosis
of the liver, ocne had hookworen ansesia end ane was 2 case of uloer~
ative colitis. Gynascologicel lesiens were found in 2 patients, one
had a proliferative endometrius and the cther had endcastrial polypi.
Idiopathic iron dsficiency ansemia wes found in 60,95 of the Indiam
patiente (both male end female).

Ancngst the Africans on the other hand, there were 2 cases
of hookworn snassia and 2 of cirrhosis of the liver while peptic
ulcerstion was suspected in ons patient who also had smoebic Qysentery
end urinary bilhargiasis, HNone of the Africans hsd idiopathic iron
deficiency snasuia with the possible exception of ons ¥ho had L Casseresn
sections in rapid succeselion,

There wore 175 Indiens, 175 Africens snd 139 Europeans who
ware studied hassatologiocally during pregaancy. The incidence of

/iron ...



iron deficiency ansemlia esong thea was 26,74, 27 and LY respectively.
The third aspect of the theamis is confined to an snslysis
of neeropsy materisl for iron stores, Two humdred Af¥icans end 58
Indiane were studied, It wes found that the incldence of “eideroeis”
in the African was high. There was & significant difference in the
iron concentrations in the stores of the 2 reclsl groups.
It wes oconcluded thst iron deficiency anseale is common in

the Indien. Diet sppeers to play an ispertant role in its productiem.



APPENDIX I

SASE HISTORTES

Only positive findings are ususlly recorded in
the sumsaries whioch follow.



A.d.

Cass 1
B.,S, Indian femsle aged 18 years (1.6422/60)
Admitted: 15.9,.&0 Single Ocoupation: Hougewlfe

History: Amenorrhoea for 7 months (at menarche). Desquamation hends
and arms for 2 monthe, Painful calves and feet with paraesthesiae for
1 month. Dyspnoea and palpitations on marked exertion. Menses C15
3/28; dysmenorrhoea,

Soclel aend dietery history: Lives with siblinga. Both perents dled
while she was young. Diet: meat twlce a week; vegetables - cabbage,
potatoes, peas, besns, carrots - almost deily; fismh once a week;
fruit ococasionally; eggs occasionally; milk with tea only.

Exsmination: Thin, Pale, Koilonychis. Angular stomatitis end
chellosis. Desquamation of akin of amms, C.V.S.: P, 80. B.P., 12/80,
Slight cerdiomegaly. Sof't sjection systolic murmur in all areess.
Chest: clear., Abdomen: splenomegaly. C.N.S,: Hypoeessthesle on feet.

m_g%fw: Hb 6.2 g. per 100 ml., M.C.H.C. 25%, reticulocyte
coumt 1,95,
Serua iron: 23 ug. per 100 ml,, T.I.B.C. 490 ug. per 100 ml,

Stool: sscaris and trichoosphalus ova.

Urine: normel, _

Liver function teat: serum bilirubin 0.5 mgm. per 100 ml,, alkaline
phosphatase 8 K.A, wunits, zinc turbidity 15 unite, thymol turbidity

8 mt’. total plﬂteinﬂ 3.9 e er 100 HJ.., albumin 2.5 s pPOT 100 m-lo,
globulin l.4 g, per 100 ml,, 4#/G ratio: 1,5/1.

FPree oacid present on gastric analysis.

Barium mesl: normal,

Vitamin B12: 500 puge per ml.

Mantoux resction: negative.

Diggnogis: Idlopathic iron-dsficlency anaenmia,
Pellagra.



A,.2.

Case 2
L.B., Indisn female aged 25 years (1.8343/60)
Admitted: 6.12.60 Married

Higtoryt Sore throat end dysphsgia for 5-6 years, Angular stomatitis
for 2«3 years. Thyroid swelling for 2-3 years. Off-colour and loss
of welight. Amenorrhoea for 2 months.

Social and dietary history: Husband, a labourer, sarms R2,00 - RL.C0
per month and separate food ratlons, 2 children who are 4 and 5 years
0ld respectively., Diet: meat twice a week; aggs 2-3 times a week;

no mrilk; no cheess. All vegetables regulsrly.

Examinetion: Pale mucosae. Slightly built. Nailas brittle. Smoeoth
diffuse thyroid enlargement, no toxicity. C.V.S.: P. 82. B.P. 100/60.
Grade 2 ejeotion aystolic murmur in pulmonary erea. R,3.: stermel
tenderness present. Abdomen: splenomegaly.,

Investigations: Hb 3.6 g. per 100 ml., M.C.H.C. 28%, reticulocyte
oount l.5s.
Bone marrow contained no iron granules.

Serum iron: 29 ug. per 100 ml., T,I.B.C. 596 pg. per 1CO ml,

Stool: normal,

Urine: normal,

Liver funoction tests: serum dilirubin 0.8 mgm. per 100 ml., alkaline
phosphatase 5 K.A. units, zinc turbidity 10 units, thymol turbidity 2
undits, total proteins 9 g. per 100 ml,, albumin 3.3 g. per 100 ml,,
globulin 5,7 g. per 100 ml., 4/G ratio: 0.6/1.

Vitamin A absorption: first specimen 252 I.U, per 100 ml. riaing to
7257 1,U. per 100 ml, after L hours,

Pree acid present on gestric analyais.

Barium meal: normal.

Vitamin B12: 170 pug. per ml,

Mentoux remction: positive.

Diggnoais: Idiopathic iron-deficiency anaemia.



Hea
Cese 3

D.S. Indien female »nged 2 years (I.8609/60)
Adnmitted: 15.12.&

History: Right sided frontal hesdache, feverishness, occasional "cramp”
1liks pein in the right 1liac fosse aggravated by menses, for 1 month,
Menses 8/30; has migsed 1 period. Slight dyspnoea on exertion for 1
nonth with ankle ocedema,

Social and dietary history: No children, Nerried in February 1960.
Husband earna Ri4,00 per wesk. Diet: meat 3 times a week, llver once
a month; green vegetebles dally; fruil dally; milk and cheese
occasionally,

Examination: Pale mucosae. Nails not brittle. R.3.: clear.
C.V.S,: P. 96. B.P, 135/65. No cardiomegely. Ejection systolic
mrmr at palmonary srea. Left ventriculsr impulse. Periphersl
pulses pelpable,

Investigetions: Eb 5,7 g. per 100 ml., ¥.C.H.C. 284, reticulocyte
count 1. .

Serun iron: 39 ug. per 10C ml., P.I.B.C. 544 pg. per 100 ml.

Stool: ascaris ove.

Urine: normal,

Liver function test: ssrum bilirubin 0.6 mgm, per 100 ml.,, alkaline
phosphetase 4 K,A, units, sinc turbidity 8 wnits, thymol turbidity
2 units, total proteins 8 g. per 100 ml., albumin 4 g, per 300 ml,,
globulin 4 g. per 100 ml, A/goratio: V1.

Viteanin C: 0.81 mgm. per 100 ml.

Vitaxmin A absorption test: firat specimen 310 I,U. per 100 ml. rising
to 1050 1.U, per 100 ml. after i hours.

Free acid present on gastric anelysais,

Barium meal: normal,

Vitamin B12: LOO pug. per ml.

Mantoux reactlon: negative,

Initielly & dimoyphic pilcture but later an uncomplicated iron deficiency
on peripheral amears,

Dlegnoals: Idlopathic iron-deficlency ansemis,



L.ob.

Cese 4

L.P. Indian female aged 35 years (1.924/61)
Admitted: 2.2.61 Ocoupation: Housewife

History: & days malaise and low backache eggravated by movement.
Dyspnoea on exertion and palpitetions. Oligomenorrhoea. Occasional
headache.

Social and die his t Does not drink. Husband is a driver
earning R12,00 per week, Livea with the family of 3 children.
Diet: no meat; vegetablas daily; fish once a week; oggs 3 times a
week; mllk with tea; fruit twice e week,

Exsminstion: Marked pallor. Early koilonyehia. C.V.S.: not dyspnoeic,
P. 76. B.P. 110/40. Heart: soft ejection systolic murmmr.
Abdomen: splenomegaly.

Inngt_iggtiom: Hb 5.2 g. per 100 ml., ¥.C.H.C. 26%, reticulocyte
count 2,He.
Bone marrow contained no free iron.

Serum iron: 8 ug. per 100 ml., T.I.B.C. 421 pg. per 100 ml,

S5tool: normal.

Urine: normal,

Liver functicon tests: serum bilirubin 0.6 mgm. per 100 ml., elkaline
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.

Vitasmin C: Nil,

Vitamin A absorption test: first specimen 2394 I1.0. per 100 ml. rising
to 1024 I.U. per 100 al, after 4 hours.

Histamine fast achlorhydria after maximal stimulation,

Bariunm meal: normel.

Vitamin B12: 260 pug. per ml,

Diggnoaiss Idiopathic iron-deficlency anaemin,



Case Age Hb
No {g./100m1.)
6 9 2.1
32 13 3.9
20 0 8.1
2] ¥y 7k
19 1 5.5
11 1 5,8
1 18 6.2
16 22 6.1
3 24 5¢7
2 25 3.6
23 32 9,1
13 32 7.8
21 3, 8.1
N » 52
7 Xy 3.6
12 Lo 2.4
26 L2 8.1
5 LS 5.0
17 15 7.2
18 49 6.0
24 56 5.8
Mean 31,66 6,1

Det

Poor

Poor

Foor

Poor

Poor
£dequate
Poor
Adequate

Adeguate
Poor
Poor
Poor

Poor
Meguate
Adequate
Adequate

Poor
Adequnte

Table 24 W .

CASES QF "INIOPATHINY IRON-DEFICTENCY ANACUTA ANONGST #RuMALRS
Gastric Vitenin C Ho. of ¥enstrual
scidity (mgn,/100ml,) Pregnancies Disturbance

+ 1.3 - Pre-~menayche
Nid - - -

- - 6 Post-menopausal
nNil 0.1 7 Post-partum haemorr-

hage [, years ago

Nil 0.7 - Pre~menarche

+ 1.9 - Hencrrhagia

+ - - Amsnorrhoesa

+ 1.3 - Hypomencrrhoea

+ 0.8 - Amenorrhoea

+ - 2 Anenorrhoea

- - w -

+ Nil N Hypomenorrhoea

+ G - 1 m -
Nil Nil 3 Oligomenorrhoea

- 0.7 5 Olipomenorrhosa
Nil 0.3 4 -

* 0.8 3 Amenorrhoea

+ O Om B -

* 0.6 5 #enorrhagia

+ Q.7 1 Pogt-menopausal

+ Nil Y -

o lm u .lqv

+ = Present

Associated Jiscases

¥ild hocokworsm infeatation with
positive occult blood

¥ild hookworn infeatation with
no occult blood

¥i1d hookworm infestation with
positive occult blood

#ild hockworm infestation with
no occult blood

Endometrium ~ inflamastory changes

777 Duodenal ulcer

Pellagra
Mormal endometrium

-

All pregnancies ended as atillbirths

Transfused {or an sebortion 1 year sgo

Thyrotoxicosis
%113 diabetes



A-s.

Case 5
A.R. Indian female saged 51 yesrs (1.1634/61)
Admitted: 27.2.61

History: Peinful joints for & months. Tiredness and difficulty with
swallowing s0lids (discomfort at level of sngle of Louis) for 3 months.
4180 has retrosternsl pain with exertion,

Sociel snd dietary history: meat 3 times a week; vegetables daily;
ssalie rice; milk occcasionelly,

Examination: Pale. Thin nails, Tongue pale, smooth and fissured.
C.V.S8.: P. 76. B.P. 120/60. Heart: spex beat in the 5th left inter-
costal space just ocutside the mid-clavicular line; loud ejection
systolic aurmur down left stermal border. Chest: breath sounds
decresased at both bases, Abdomen: liver 1 fingerbreadth enlarged

and splesn L fingerbreadths enlarged.

Investigstions: Hb 6.2 g, per 100 ml., R.C.H.C. 27%, reticulocyte
count h.2%, ¥.C.C. 3,700 per c.mm,, plateleta 380,000 per c.mm,

Bone marrow: rather acelluler marrow with small erythroblasts;
myelopoliesis normal. Trace of iron present.

Serua iran: Y4 ug. per 100 ml,, T.I.B.C. 377 ug. per 100 ml.

Stool: trees of occult blood; ascaris and trichocephalus ova.

Urine: pus cellss.

Liver function tests: serum bilirudbin O.4 mgm, per 100 ml., alksline
phosphatase 10,4 K.A. units, zinc turbidity 12 units, thymol turbidity
3 units, total proteins 7.3 g. per 100 ®l., albumin 3 g. per 100 ml.,
globulin 4.3 g. per 100 nl., A/G ratio: 0,7/1.

Vitsmin C: O.h4 mgm, per 100 ml.

Vitamin A absorption test: first specimen 319 I.U. per 100 ml.
rising to 386 I,U. per 100 wl. after 4 houra.

Histamine fast achlorhydria after meximal stimaletion.

Barium meal: normal,

Vitarin B12: 270 ppg. per ml.

Diegnosis: Iron-deficiency anaemis probsbly due to cirrhosie of the
liver with ocongestive splenomegaly.



A6,

Cese 6
S,H. Indisn femals aged 9 years (T.2729/61)
Admitted: 11.4.61 Scholer: Class II
Historyt Vsgue abdominal pein, backache and peinful 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.

Dietaxry higtory: Meat once a week; fish occamionally; milk 1 oup 3
times a week at school; curry and rice daily; vegetables 3-4 times
B wWeek,

Exemination: Very marked pallor and koilonychia, Extremities were

warns, C.V.S.: P. 12X, good wvolume. Jugular venous pressure elevated

to 4 om., Peet snd legs osdemetous., B.P. 120/65. Heart: 5th left
intercostal apace ocutmide mid-clavicular line; very active heart,

Gallop rhythm, EJjection mystolio murmur and short early dlastolie
murmur. Chsst: olear. Abdomen: 3 fingeritreadthz non tender hepatomegaly.
C.N.8.: normel,

m&w: Hb 2.1 g. per 100 ml,, ¥.C.H.C. 25%, reticulocyte
count 1.58%, #.C.C. 6,500 per c.mm., eoxinophils %%.
Bone marrow: no free iron, norsoblestic, most of the cells amell,

Serum iron: O pg. per 100 ml., T.I.B.C. 62 ug. per 100 ml,

Stool: ove of trichuris trichiura and hoskworm; occult blood positive.
Urine: normel.

Iiver function tests: serum bilivubin Q0,75 mgm, per 100 ml,, alkeline
phosphatese 6 K.A, unita, zinc turbidity 23 units, thymol turbidity

5 unita, total proteins 7.4 g. per 100 ml., albumin 2,9 g, per 100 ml.,
globulin 4.5 g. per 100 ml., A/G ratio: 0.65/1.,

Vitanin G: 1.3 Bgw. per 100 ml.

Vitamin A absorption test: first specimen 403 I.U. per 100 ml., rising
to l,m IQUQ P&z‘ 100 ml. &fter ‘-F hmlo

Free acid present on gastric analysisa.

Barium meal: normal,

Vitamin B12: 204 pug. per ml.

Diegcnosls: Iron~deficiency ansemie sssociated with a mild hookworm
infestation.



AA?.

Case 7

G.M, Indlan female aged LO years (I.4020/61)
Admitted: 5,6.,61 Occupatian: Housewife

History: Progressive weskness and dyspnoes on exertion after walldng
a few yards, for 3 montha. Unproductive cough for 1 week, Slight
swelling of the fest. Oligomenorrhoea for a "long time".

Soaial end history: Married with 1 live child, 4 had dled.

t: Breakfast -~ ourry, breed and tea with milk., Iunch - ocurry and
rice; vegetables end meat 4mlly., Supper - meat, rice and curry.
Does not drink fresh milk. Cheese occasionally.

Examination: Obese. Pale. Koilonychia. Minimel enkle oedenma,
C.V.S.: Jugular venous pressure elevated. P. 83, B.P. 120/80.

Apex beat in the 5th left intercostal space just outside the mid-
claviocular line, with a presystolic gellop rhythm at the apex and
systolic murmur in all areas. R.S.: clear. Abdomen: 3 fingerbreadths
firm splenomegaly; + 3 fingerbreadths firm hepatomegely.

In ations: Hb 3.6 g. per 100 ml., M,C.H.C. 27.5%, reticulocyte
count 0.5, #.C.Ca 7,500 per c.mm., with 2% eosinophils, platelets
170,000 per c,mm,

Bone marrow: not very cellular. Myeloid serles normal, also erythrold
although most of the normoblasta are small, Trace of iron present,
Serum iron: 17 ug. per 100 ml., T.I.B.C., 300 ug. per 100 ml.

Stool: trichooephalus cva,

Urine: normel.

Liver function tests: serum bilirubin O.4 ngm. per LC ml., alkeline
phosphatase 5.4 K.A. units, gine turbidity 11 units, thymol turbidity
, units, total proteins 6.5 g, per 10C ml., albumin 3.1 g, per 100 ml.,
glom 501‘- g« pOYr 100 mlo, MG ratio: 0.9/1.

Vitanin C: 0.7 mgm. per 100 ml.

Vitamin A absorption test: first specimen 22 I.U. per 10C ml, rising
to 2,587 I.U. per 100 ml. after 4 hours.

Vitemin B12: 260 upug. per ml.

Diagnogis: Idlopathic iron-deflciency anaemia with mild congestive
cardiac failure.



A8,

Case 8
R.S. Indian femele aged 4D years (1.4775/61)
Admitted: 5.7.61
Hi : Disgziness, backeche, dysphagia end pruritis vulvae for about

yours. Dyspnoea on exertion with pelpitetions for ebout 1 yeer.
Dysuria with frequency., FEpigestric pein aggravated by meals; relieved
by alkalis for sbout 1 year. No menorrhagia; izregular mensaes,

Socisl and detery higtory: Has 7 children with ages ranging from
8 years to 71 years, the last ane was a post partum haemorrhage.
Diet: cebbage, beans, ococasional fruit. No meat,

Exeminations WNot ill. Ankle cedema. Koillonychie - hands and feet.
Mucous membranes pele. Anguler stomatitis. Tongue amooth and pale.
P. 84. B.P, 120/90. Heart: soft ejection systolic murmur in all
areas. Gynascologlcelly inflammatory changes were found in the
andone trium,

Q%mﬁy: Hb 7.2)— e POr 100 ml.' H.C.H.Co 2%, reticu.locyteﬂ
0,85, W.C.C. 12,800 per c,mm,, platalete 350,000 per o.mm.
Bone marrowr sctive sellular, erythropoiesis normoblastic, myeloid
sexies and megekaryocytes normal, No haemosiderin,
Serum iron: 7 ug. psx 100 nl-. T,1.B.C. m ug. per 100 ml.
Stool: hookworm ova.
Urine: 10 leucocytes per high power field.
Liver function tests: serum bilirubin 0.3 mgm, per 100 ml., alkeline
phosphatase 4,5 K. A. units, zinc turbidity 10 units, thymol turtddity
3 units, total proteins 5.5 g. per 100 ml., albumin 2,3 g. per 100 nl.,
globulin 3,2 g. per 100 ml., A/G ratio: 0.8/1.
Protein electyophoresis (in g. per 100 ml.): albumin 1.9; globulins:
0.7, 6o 1o, B 1,3, ganma 2.4, total protein 7.7.
tamin C: 0.1 mgm. per 100 ml.
Vitanin A absorption test: first specimen 510 XI.U, per 100 ml.,
ﬂdng to 2,3}) I.U. Pﬂr 100 ml, &rtm' 10- hm.
Histamine fast achlorhydria on gastric enalysia.
Barium meal: normal,
Vitamin B12: 220 yug. per mi,
Blood sugar: 135 mgme per 100 mi,

Diegnosia: Iron-deficlency snaemia esssociated with a mild hookworm
in.festatim.



51509-

Case 9
N.P, Indlien female aged 51 years (1.4797/61)
Admitted: 6.7.61
History: Generalised peins for ebout 10 years., Tiredness with

“weaknesa” for 1 year. Dyspnoea on exertion and slight dependent
oedema for about 1 month, Menopausel for 1 year, menorrhagie
previcusly.

Social and dietary higtory: Is looked after by a brother. Has no
children. Single. "Sickly". Stays with brothsr with a dig family
and a low income, Diet: meat 2-3 times a week; eggs occasionally;
fish occasionally; milk occasionally. Bread and rice datly.
Vagetahlas delly.

Examination: Paychologicel overlay. Mucous membranes pale.
Koilonychia., C.V.S.: P, 80, B.P., 165/100, Heert: heaving. Apex
beat in the 6th interspace, 1}" cutside the mid-clavicular line,
Ejection systolic mursmur in all areas. Abdomen: 3 fingerbreesdtha
hepatomegaly. On ocurettage wes shown to have endometrial polypi.

Invegtgga%ogg: Hb 6.8 g, per Y00 ml., K.C.H.C. 26%, reticulocyte
count 1,56, W.C.C. 5,300 per c.mm,
Bone marrom erythropoissie mormoblastic, most cells small, Mysloid

series normal. No iron granules,.

Serum iron; O pg. per 100 ml,, T.I1.B.C. 46O pg. per 100 mi,

Stool: normal,

Urine: noymal,

Iiver function tests: serum bilirubin 0,7 mgm. per 100 ml. alkaline
phosphatase 8,5 K.4. units, zinc turbidity 4 wnits, thymol turbidity
2 units, totel proteins 6.8 g. per 100 ml., albumin 3.3 g, per 100 ml,,
globulin 3.5 g, per 100 ml., A/G ratio: 0.9/1.

Vitamnin C: 0.2 mgn. per 100 ml,

Vitamin A absorption test: first specimen 680 I.U, per 100 ml., rising
to 106100 I.U. pexr 100 m), after L hours.

Frees acid present on gestric analysis.

Barium meal: normal,

Vitarin B12: 127 pug. per ml.

Diagnosis: Iron~deficiency ansemie due to endometrial polypi.



Allo.

Case 10
D.G. Indisn femele aged 3, years (1.5284/61)
Admitted: 25.7.61
Bistoryt Generalised aches and pains for 12 years. Cough for 2 weeks

with slightly vlood-steinsd sputum on 2 ococasions. Dyspnoea on exertion
for 1 month and weakness for 2 weeks., Menses regular but doubtful about
amount of blood loas,

Socdel and dietary higtory: Hed 4 children, 2 of whom are alive.
Diet: meat twice s week; milk seldom; no fish; eggs seldom; green
vegetables oocasionally.

Examination: Mueous meobranes pals. Tangue smooth with a few patches
of pigmentation, Roilonychia, Small ereas of depigmentation on akin
over trunk and legs. C.V.S.: P. 88, B.P, 125/75, Apex beat in the
5th interspace within the mld-clavicular line. Short soft ejectlion
systolic murwur end a third heart sound. Abdomen: 1 fingerbreadth
hepatomegaly, soft, and non tender. A proliferative endometriunm
found on curettage.

I_gng%g% ong: Hb 9.0 g. per 100 nl., M.C.H.C. 29%, reticulocyte
count 6.,0%, W.C.C. 9,500 per c.mm., platelets 310,000,

Bone marrow: trace of iron present. Celluler merrow with normoblestic
erythropoiesis, many of the normoblasts are mmell., White cell series
and megalaryocytea normal,

Serum iron: 43 pg. per 100 mil,, T.I.B.C. 530 pg. per 100 ml,

Stocl: normal.

Urine: narmal,

Liver fimction testa: serum bilirubin 0.8 mgm, per 100 ml,, alkaline
phosphatase 8 K.A. units, sinc turbidity 10 unita, thydol turbidity

2 units, total proteins 7.0 g. per 100 ml,, albumin 4,8 g, per 10D ml,,
globulin 2,2 g, per 100 ml., A/G ratioc: 2.1/1,

Vitanin C: 0.3 mgm. per 100 ml,

Vitearin A absorption test: first specimen 134 I.U, per 100 ml. rising
to 3,066 1.U. per 100 ml. after 4 hours,

Free acid present on gastric enslysis.

Barium meal: noreal,

Vitemin B12; 445 ppug. per nl.

Diagmosgis: Iron-deficiency ansemia -~ had a proliferative endometrium,



A.ll.

Case 11
G,S. Indien femals aged 1, years (I.6044/61)
Admitted: 23.8.61
History: Burning rstrosternal pain for 3 days. Melalse and temporal

headsches for 3 days. Dyspnoea on exertion for 6 months., Dysuria
for 1 week. Menses 6/30 for 1% yeers (3-4 pads per day).

S and die hi i1 Hes 3 brothers and 3 sisters, all of
whon 2re well, Parsnts are also well, Dliet: meat once a week; fiah
ocoasionally; cebbage, green beans, peas and cexliflower often; fresh
fruit daily; milk 1 glass per day.

Examination: Huocous membranes pale. Brittle thin nails, Tongue
normal., P, 90. B.P. 120/65. Ejection gystolic murwur in all areas.

tions: Hd 5.8 g. per 100 ml., ¥.C.H,C. 255, reticulocyte
ocomt 2,56, W.C.C. 5,530 per c.mm. with Z%f eosincphils, plateleta
7&),“)0 per C.mm,
Bane marrow: no free iron. Most of the red cell precursors are small
normoblasts and isolatsd larger cells present. Some of the metamyelo-
cytes rather large.
Serum iron: O pg. per X0 ml., T.I.B.C. 355 ug. per 100 ml,
Stool: ova of asceris, trichocephalus and E.hertmermi.
Urine: normal.
Liver function testa: serum bilirubin 1.1 mgm, per i00 ml., alkaline
phosphatase 7 K.A. units, zinoc turbidity 1 unit, thymol turbidity
1 wmit, totel proteins 5.8 g. per 100 ml,, albumin 2,6 g. per 100 ml,,
globulin 3,2 g, per 100 ml., A/G ratioc: 0.5/1.
Vitemin C: l.9 Bgm, psr 100 ml,
Vitamin A absorption test: first specimen 403 I,U. per 100 ml, rising
to6&)h.I.U. Wm ml. ml}mo
Free e£cld present on gestric analymis.
Berium meal: showed a flocculation pattern suggestive of malabsorption
Wmm.
Vitamin B12: 344 pug. per mil,

Diegnosis: Idiopathic iron-deficiency snasmia ? Gue to memorrhagie.
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Case 12

S.R, Indien female aged 40 years (1.6539/61)
Admitted: 11,9.61 Ocoupation: Housewife

History: Generslised pains, progressive dyspnose on exertion and
Eﬁg@ for 3 months. Palpitations for 3 monthse together with
swelling of ankles, Has a poor appetite. Henses 4/30, regulsr,

No menorrhagia (2 pads per day).

S a ig : Has 4 ochildren of whom the youngest
yem old, Diet: meat once a week; green vegetables dailly;
ﬁah oocasionally.

Examination: Muoocus membranes pale. Koilonychia., Slight ankle
oedema, P, 114, B,P. 130/80. Apex beet in the 6th intercostal
space in the anterior axillary line. A systolic thrill with a pan=-
gRystolic murmur at the apex snd sn early diastolic mirmur in the
Lith left intercostal space. Abdomen: 1 fingerbreadth non tender
hepatomegaly. Spleen eesily palpable,

ations: Hb 2.4 g. per 100 ml., ¥.C.H.C. 26%, reticulocyte
count 6,0k, W.C.C. 4,600 per ¢.mm,, platelets 190,000 per o,mm,
Bone marrow: no free iron., Rather arn agellulsr merrow in which both
erythroid and myeloid cells are small in size, Erythropolesis is
normoblastic.:
Serum iron: 18 pg. per 100 ml., T.I.B.C., 362 ug. per 100 ml,
Stool: trichocephsalus ova,
Urine: normal,
Iiver fumotion tests: serum bilirubin 1.1 mgm. pexr 100 ml., alkaline
phosphatase 12 K.A. wnits, ginc turbidity 9 units, thymol turbidity
3 units, total proteins 5.4 g per 100 ml,, albumin 1.8 g. per 100 mi.
globulin 3.6 g. per 100 ml., A/C ratio: 0,5/1.
Protein electrophoresis (in g. per 100 ml,): albumin 1.4, globulins:
31 005’ @2 007, B 1.0 gamnk 2.2, total Pmtein 77
Vitamin C: 0.3 HZM, YPer 100 ml,
Vitamin A sbsorption test: 134 I.U. per 100 ml., rising to 369 I.U.
par 100 ml, efter 4 houra.
Barium meal: suggestive of intrinsic gastric neoplesm. (At leperotomy
stomach foumd to be normal but displaced by a marked splenomegaly).
Hiatamine fast achlorhydria after maximal etimulation.
Vitamin B12: 399 pug. per ml,

Diagnosis: Idiopathlic iron-deficiency anaemie,
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Case 13

P.R. Indien femnle aged 32 years (1.6559/61)
Admitted: 12,9,61

History: Fever and generalised peins associated with headache for
2 weeks, Micturition D 4. Menses: hypomenorrhoea.
N 2

Social and dietary higtory: FHusband well, 2 siblings well.

3 children lost. One child who is well is 9 years old. Husband
works in e knitting mill. Dilet: meat once a week; fish once a month;
no milk; vegetables 3 times a week; frult occesionally.

Exazination: MNucosae pale. Kollonychie. Dry skin and hair,
C.V.8,: P. 88. B.P, 1%0/80. Apex baat in tha 5th intercostal space
within the mid-clevicular line, A soft esjection systolic murmur wes
present, Abdomen: 1 fingerbreadth hepatomegaely and 2 fingerbreadths
firm splenomegely.

M%wm Hb 7.8 g. per 100 ul,, M.C.H.C. 31%, reticulocyte
count 2,5m.

Bone marrow: no free iron., Not a wvery cellulsr marrow. Erythro-
polesis is normoblastic,

Serum iron: 16 ug. per 100 ml,, T.I,B.C. 560 pg. per 100 ml,

Stool: normal,

Urine: normal,

Idver function tests: serum bilirubin 0,7 mgm. per 100 ml., alkaline
phosphatess 7 K.A. units, sgino turbidity 6 units, thymol turbidity

3 units, totel proteins 6,3 g, per 100 ml., albumin 1.9 g. per 100 ml.,
globulin 4.l g. per 100 ml,, A/?ratioz 0.4/1.4.

Yitamin 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.

Pree 20id present on gastric anslysis,

Barium meal: normal,

Blood urea: 36 mgm, per 100 ml,

Dlegnosig: Idiopathic iron-deficiency ansenmia,
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Came 1)
S,R. Indian female eaged 18 ysers (1.7511/61)
Admitted: 16,10.61 Occupsation: dJorks in a clothing factory

History: Joint pains for 4 months, Tiredness on the sli;hteat axertion
for 1 week. Loss of appetite for 3 days and loss of weight for 4 months.
Henses ? 7/1-3 months.

Sociel end dietary history: 8 siblings, all of whom sre well. Lives
with her perents. Diet: Felrly poor. Does not eat meat. lo eggs.
Drinks a glass of mllk 3 times a week. Fish bi-weekly., Green
vegetables fregquently, Rice for bulk.

M_n_atiﬁo:x_: Helr ginger and lustreless. Crasy pavementing of skin
of legs. ery pale, Xoilonychia. Tongue amooth. C.V.S,: P, 120.

B.P. 115/70. Slight cardiomegely. The lst heart sound et the apex
was loud and a pansystolic murmur was present. The pulmonary asound
was eccentusted. Abdomen: 2 fingerbreadths non tender firm liver
enlaxgement and a 3 fingerbreadths splenomegaly.

Investigetions: Wb 3.2 g. per 100 ml., ¥.C.H.C. 275, reticulocyte count
-6%: 7¥.C.C. 1,800 per c.mm.,, 2% cosinophils, platelets 190,000 pur c.mm,
Bone marrow: micronormoblastic; no iron present.

Serum iron: 13 pg. per 100 ®ml,, T.I.B.C. 370 pg. per 100 ml,

Stool: ove of ascaris, trichocephalus, hookworm end X.coll.

Urine: occesional red blood cells.

Tiver function testa: serum bilirubin 0,5 mgm. per 100 ml,, alkaline
phoephatase 3 X.A, units, zine turbidity 4 units, thymel turbidity

2 units, totel proteins 5.8 g. per 100 ml., albumin 2.6 g, per 100 ml.,
globulin 3,2 g. per 100 ml,, 4/G ratio: 0.8/1. -
Protein electrophoresis (in g. per 100 ml.,): albumin 3,3; globulins:
oy 0.6, ap 0.5, B 1.0, gamme 2.0, total protein 7.4.

Vitemin C: Nil.

Vitamin A sbsarption test: first specimen 168 I.U, per 100 ml., rising
to 554 I,U, per 100 ml., after 4 hours.

Fat balance: total feccal fat content: 12.k gZ., 4.2 24, 5.6 g¢, 3.4 2.
per 24 hours stool each,

igtamine fast achlorhydria after maximal stimulstion.

Barium meal: suggestive of duodenel ulecer crater.

Disgnosis: Iron-deficiency aneemia due to ducdenal ulceration.
Malnutrition,
¥ild hookworn infestation.
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Case 15

CJN. Indian femele aged 45 years (1.7862/61)
Admitted: 27.10.61

Hiatﬂi Swalling of the feat for 2 yeers. Palpitations end dyspnoea
on exertion for 3 months, Menses 6/28; regular. Has 8 children, the
youngest being 12 years old.

Dietary history: Meat twice a week; flsh twice a week; milk with tea
only; no eggs, vegetables daily (all cooked); fruit occesionally.

Bxaminstion: Mucosee pale, Feet ocedematous. C.V.S.: P. 90,
B.P. 135/55. Ejection systolic murmur in all areas. Abdomen: Liver
1 fingerbreadth enlarged.

Investigations: Hb 5 g, per 100 ml., M.C.H.C, 24, reticulocyte count
G2, 7.C.C. 7,900 per c.mm,, platelets 260,000 per c.um.

Bone marrow: active celliular, Normoblastic erythropoliesis with many
micro-normoblests. No haemosiderin, _ _

Serus iron: 20 pg. per 100 ml,, T.I.R.C. 385 pg. per 100 ml,

Stool: trichocephalus ova.

Urine: normal.

Liver function testa: serum bilirubin O.4 mgm. per 100 ml., alkaline
phosphatase 5 X.A. units, zinc turbidity 7 units, thymol turbidity 3
units, total proteins 6.4 g. per 100 ml., slbumin 3.k g, per 1C ml.,
globulin 3,0 g. per 100 ml,, A/G retio: 1.1/1.

Protein electrophoresis (in g. per 100 ml,): elbumin 1.6; glcobulinsa:
o] 0.7, o2 1.0, B 1.1, gamma 2.k, total protein 6.8.

Vitamin C: Oqs ngm o par 100 ml.

Vitamin A absorption test: first specimen 344 I.U. per 100 ml, rising
to 10,439 I.U, per 100 ml. after 4 hours,

Free acid present on gastric analysis.

Diagnosls: Idiopathic iron~deficlency anaemia,
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Case 16
L.C. Indian female aged 22 years (1.8198/61)
Admitted: 11,11.61 Single Ocoupation: Housewlfe
History: eekness, pelpitations and dyspnoea on exertion for 2 to 3

ponths., Swelling of the legs for 4 days. WHenses irreguler (hypo-
nenorrhoea) . No menorrhagie.

Dietery history: Vegetarian., Poor diet, predominantly rice,

Exeningtion: Marked pallor and oedema. C.V.S.: P. 108, irreguler,
Jugulaer venous pressurc elevated. ileart: slight cardiomegely.
Systolic thrill and an ejection systolic murmur at the apex. 4
gallop rhythm wes heard. Abdomen: 2 fingerbreadths hepatomegaly
end splenocmegaly. Gynascologically normal.

Investigetions: Hb 6.1 g. per 100 ml., ¥.C.H.C. 26,50, 1i.0.C. 9,00C
per c,mm,, with 2% eosinophils, plateleta 540,000 per c.mn.

Pone merrow: active cellular, Normoblastic erythropoiesia, the cells
being micronormoblasta. ihite cell series and megakeryocytes normal,
No free iron ocbserved.

Serur iron: 10 ug. per 100 ml., 7.I.B.C. 415 lug. per 100 ml.

Stools: escaris end trichocephalus ova.

Urine: albumin trace; approximetsly 10 leucocytes per high power fiesld.
Iiver functlon tests: serum bilirubin 0,5 mgm. per 100 ml,, alkaline
phosphatase 7 X.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/G retio: 0.9/1.

Protein electrophoresis (in g. per 100 ml,): albumin 2.5; globulins:

@ 005, a2 007, g 0.9, gamma 203‘ total Pmtein 609‘

Vitanin C: 1,3 mgm, pexr 100 ml.

Vitemin A ebsorption test: first specimen 201 I.U, per 100 md,, rising
to 1,344 I.U. per 100 ml, after 4 hours.

Free acid present on gastric analysis,

Barium meal: some pylorospasm demonstreted.

Diegnosis: Idiopathic iron-deficiency enaemia in congestive cardiac
failure,
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Case 17

BsS. Indien femele aged 45 years - (1.8587/61)
Admitted: 22.11.61 Occupation: Housswife

Histoery: "Burning" epigastric pain aggravated by meals and not relieved
by mllk or antacids, for 2 months., Occurs for 2-3 days with remissions
of 2-3 days. Diebetic. Gripping precordial pain for z few days.

Menses reguler 8/28. Bleeds excessively for first 3 deys for 1 yeer

(12 pads per day). Para k, gravida 5.

Dietary %stog: Is "on en ulcer dlet". Boiled foods with deoressed
amounts of starch.

Examination: Mucous membranes pale. Tongue amooth., C.V,S,: P, 112,
B.P, 190/90, Heart: a soft ejection systolic mirmur was heard,
Abdomen: eplgestric and right hypochondrial tenderness, Spleen just
palpable, On curettage no etnormelity was noted in ths uterus.

Investigations: Hb 7.2 g. per 100 nl., M.C.H.C. 26%, reticulocyts

count 3,2%, W.C.C. 8,500 per c.mm, with 3% eosinophils, platelets

2%’0()0 per Celllke

Bone mexrow: active cellular. ZErythropolesis normoblaestic with micro-

normoblaste. Very acanty iron deposits seen.

Serun iron: 1l pg. per 100 ml,, T.I.B.C. 470 pg. per 100 ml,

Stool: oocult blood present.

Urine: normal,

Tiver function tests: serum bilirubin 0.3 mgm. per 100 ml., alkaline

phosphatase 7 K.A, units, zinc turbidity 6 mmits, 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., 4/C ratio: 0.2/1.

Protein electrophoresis (in g. per 100 ml.): albumin 1.2; globulins:

@y 0.7, ap 1ok, B 1.5, gamma 1.6, total protein 6.6,

Vitamin C: 0.6 mgm, per 100 ml.

Vitemin A sbsorption teat: first specimen 420 I.U, per 100 ml., rising

to 604 I,U. per 100 ml, after 4 hours,

Free ecid present on gastric snalysis.

Barlum meal demonstrated pylorospesm - 7 secondary to other pethology
(?cholecystitis)

Cholecyatogram: normal.

Barium enema: normal.

Glucose tolersnce test: fasting blood sugar of 164 mgm. per 100 mi,,

and curve was suggestive of mlld diabetes.

Dizagnosig: Idlopathic iron-deflciency anpemia,
Mild diabetes mellitus,
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Case 18
B.8., Indien female aged LI years (1.3579/62)
Admitted: 26016-062
History: Epigsstric pain associated with low back ache for 2 weeks.

Dyamnoea on exsrtion for 2 weeks, Occasional cough, Occesional
pelpitations. Menses 1 year irregulaer periods ocscurving every 2-3
weeks, bleeds little for 2-3 days; no menorrhagia,

oclal and dle history: Husband iz unemployed for lest 3 years.
She earms 60a, a week for washing., Occeaionaslly helped by neighbours.
Hasgs ane child who is living awmy. Chlld was at a tuberculosis
sanatorium, Poat-menopansal, Diet: meinly rice, bread and porridge.
Meat once a week; occasional oggs; fish once a week; vegetables -~
besns, cabbege and dhall; fyuit ooccsalomally.

tion: Soars right peck (discharged pus years ago). Pallor
of mucosae. Early lnoi]g?mm.a. Tongue smooth and pigmented.
C.V.S.: P. 80. B.P, 80. Abdomen: spleen pelpable, 1 finger-
breadth hepstomegaly.

Investigations: Hb 6,0 g, per 100 ml,, H.C.H.C. 22%, reticulocyte
oount 2,8%, #.C.C. 5,800 per c,mm., platelets 170,000 per c,mm,

Bone mayrrow: no haemosiderin, Normoblastic erythropoiesis, cells mostly
small normoblasgts.

Serun iron: 8 ug. per 100 ml., T.I.B.C, 394 ug. per 100 ml.

Urlne: no etmormality.

Stool: ova of asceris.

Idver function tests: serus bdilirubin 1,01 ngm, per 100 ml., elkaline
phosphatese 8 K.A, unita, sinc turbidity 7 units, thymol turbidity 3
units, total proteins 6.8 g, per 100 ml,, albumin 3 g, per 100 ml.,
globulin 3.8 g. per 100 ml., A/G ratio: 0.8/1,

Protein electrophoresis (in g. per 100 ml,): albumin 2,25 aj 0.6,

& 1.0, B 1.9, gamma 2,2, total protein 7.3,

Mantoux positive.

Vitemin C: 0.7 mgm, per 100 ml,

Vitamin A absorption test: first specimen 117.6 I.U. per 100 ml,,
rieing to 1159,6 I.U. per 100 ml. after L4 hours,

Free acld present on gastric analysis.

Berium meeal: normal.

Radio-active vitemin Bl2 ebsorption test: normel.

Diegnosis: Idiopethic iron-deficiency anaemia.
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Case 19

K.S. Indlan female aged 14 years (1.1941/62)
Admitted: 1,3.62 Ocoupatian: Scholar

Hiptory: Feels quite well but attended hosplital because she was observed
by the teacher to have "weak" blood, Admitted on direct questioning to
2 year of shortness of breath when going up steps. Pre-menarche.

S and dia : Has 8 siblings. Diet: meat once = week;
eggs once a week; 1115 milk 1 ocup per day; cheese end butter
frequently; vngetables - peas, beana, cebbage; peanuts {some type
dsily); frult 2-3 times a week.

m: Not 111, Marked pellor of mucosse. No koilonychia.
angue normal. Abdomen: liver just palpable, 2 fingerbreadths

splenomegaly. C.V.S.: P, 100. Triple rhythm heard. Short early
systolic murmur in all areas,

ﬂ-t ¢« Hb 5.5 =4 Per J.m mlo’ MoC._H.C. _m. rﬁumm

oount 2. » HWeCoCo S,Om per C.Hl., Pl&telﬁt@ 139m pexr c,mn.
Bone marrTow: no iron observed, Moderate celliularity showing normoblastic
aerythropolesis, normal myeloid seriles.
Serur iron: 1 ug. per 100 mi., T.I.B.C. 497 Hg. per 100 mi,
Urine: no ebtnormality.
Stool: ascaris snd trichocephalus ova,
Liver function tests: serun bilirubin 0.6 mgm. per 100 ml., elkaline
phosphatass 10 K,A. uwnits, zinc turdidity 5 wnits, thymol turbdaity
3 units, totel proteins 6.3 g. 100 ml,, elbumin 3.2 g. per 100 nl,,
globulin 3,1 g. per 100 ml., A/G ratio: 3/1.
Protein electrophoresis (in g. per 100 ml.): albumin 2.2; globulins:
aq 0.2, a2 0.5, B C.5, gamma 0,9, totel protein 4.3,
Mentoux: negative,
Vitamin C: 0.7 mgm. per 100 ml,
Vitemin A absorption test: firat apecimen 336 I.U, per 100 nml., 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 2. pex 2l hours stcol eaoh.
Histemine fast achlorhydria after meximal stim:lation,
Barium neel: duodenal cap distorted tut not tender - a duodenel ulcer,
though wnlikely, has not been excludad.
Radio—mtiva vitamin B1l2 absorption teai: within normel limita,

Hb electrophoresis: Hb A. Alkeline denaturaztion = foetal Hb less then

WA 2% of total Hb,

Disgnosis: Idliopathic iron-deficiency anaemia but a duodenel ulcer
suggested on barium mesl examinatiom.
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K., Indisn female aged 30 years (1.932/62)
Admitted: 29.1.62 Occupation: Housewife

History: Peinless swelling in the upper abdomen - gredually progressing
in size. nLast menstruel period 1} years ego. Does not smoke or drink.

Sociel and dietery history: Merried. 6 children ranging from 13 - 1}
yveara of age, all well. Husband g saleaman. Diet: Breakfest - bread,
tee with milk and suger. Lunch -~ rice, bread, vegetables, meat or fish.
Supper - as for lunch,

t on: Not ill. !uwm Pﬂlet CUVQSoz P. 8&:. BQP. 110/&.
Abdomen: distendsd, Large mess in upper abdomen extending down to
unbilicus, with a sharp edge and moving on respiration, felt to be
hepatomegaly. Spleen just tipped. No ascites.

Inv tiong: Hb 8.1 g. per 100 ml,, ¥.C.H.C. 29%, reticulocyte

count 0.4, W.C.C. 4,300 per c,mn,, plateleta 290,000 per c.mm,

Bona marrow: no iron dspoaita. Cellular, normoblastic erythropolesis,
norual myeloid meries.

SBmm im: 28 P.g- Pcr 100 nl., T.II.BIC. 610 HEo pﬁr 100 mlo

Urine: slbumine, pus oells++, occasional red blocod cells. Heavy growth
Of Bo& and é. 20, [ 5

Stool: no occult blood; kworm ova. Culturs: negative.

Chest X-ray: Normal exoept for elsvation of right dome.

X=ray abdomen: large solft tissue mass in upper abdomen an right,

nore anteriorly than posteriorly situated.

Liver function testa: direet ven dan Bergh slight trace, serum bilirubin
0.7 mgme per 100 ml,, alksline phosphatease 8 K.A. units, zinc turbidity
4 units, thywol turbidity 2 units, total protein 6 g. per 100 ml.,
albusin 2.7 g. per 100 ml., globulin 3,3 g. per 100 ml., A/G ratio: C.8/1.
Mantoux: poslitive,

Barium meeal: normal,

Blood urea: 3 agm. per 100 ml,

Pasting blood sugar: 71 mgm. per 100 ml.

Vitamin B12: 1440 ppg. per mi.

Cholecystogram: normal,

Intravenous pyelogram: mess appears to arise cutside the kidney end
presging on 1t, obatructing upper calyces on the right.

Diagnosis: Idiopethic iron-deficiency snaemia associeted with a mild
hookworn inflestation end urinery infection,
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C,P. Indien female aged 3 years (1.610/62)
Admitted: 18,1,62 Ocoupation: Housewlfe

; Dysphesgie for solids; hosrseness; malaimse; retrostemal
pain - ? anginal, and gets sasily tired, for 3 months. Last menstrual
period 4 days ago. No menorrhagia. MNenses 16, 5-6/28,

Nusbneas right face ~ 6 years ago. Appendicectomy - 19 years ago.
Abortion in February 1961, when she was tranafused.

and tory: Merried. Husband snd 4 children -~ youngest
years old. Husband a weever in a textile fectory., Diet: meat 5 lba.
a woeek; fish ococasionally; 2l1lk 1 pint a day; cheese 1 1b. a week,
butter 1} 1b. a week; fruit daily.

tion: Very thin, Pallor of mucous membranes, Nalls flattened.
C,V.S.t P. 84, B.P. 120/90. Abdomen: splenomegely - just palpabls.
E.N.T. opinion: normal,

M%: Hb 8,1 g. per 100 ml., M.C.H.C. 2%, reticulocyte
oount 0,26, W.C.C. 3,400 per c.mm., platelets 255,000 per c.mm.

Bons sarrow: contained no iron. Erythropoleais normoblastic; mosat
normoblests rather small. Megakaryocytea and myelold series normal.
Serum irom: 35 yg. per 100 ml,, T.I.B.C. 364 pug. per 100 ml.

Urins: norwsl,

Stool: normal.

Liver functicn tests: direct van den Bergh slight trace, serum bilirubin
0.9 mgm, per 100 ml., alksline phosphatase 5 K.A. wnits, zinc turbidity
4 umits, thymol turbidity 1 unit, total proteins 7.2 g. per 100 ml.,
albumin 3.3 g. per 100 ml., globulin 3.9 g. per 100 ml., A/G ratio:
Protein elesctrophoresis (in g. per 100 ml,): albumin 2.4, globulins:
ay 0.6, a2 0.7, B 0.5, gamma 1,8, total protein 5.8.

Mantoux: negative,

Vitamin C: 0.1 ngm. pexr 100 m1,

Vitasin A absorption test: first specimen 252 I.U. per 100 ml., rising
to 688 I.U. pQr m mlo aﬁerh hours.

Barium meal: normal, including a thin barium swallow.

Fres acid present an gastric analyaisa,

Radio-active vitamin B12 absorption test: normal.

Diagnosgis: Idiopathio iron-deficiency anaemisa,
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H.,B.¥. Indian female aged 56 ysaars (1.3578/62)
Admitted: 26.L4,62 Occupation: Housewife

Higtory: An asthmatic for "meny years". Swelling of abdomen inter-
mittently, relieved by injections, for 8 years. Exacerbation for 1
month, About 8 years post-mencpensal. Dyspnoee on exertion for 2
yeaars, Swelling of feet for 2 weaks, _

Dietary history: MNeat 2-3 times a week; 2 eggs & week; fish 3 times
a week; no milk; vegetables ~ beans, cabbege, tomatoss, potatoes,

Exaninetion: Psle muocosae. Oadema of ankles., Pellagrinous dermatoses
on hands, C.V.8.: P, 76. B.P. 13)/70. Chaat: mitltm at the l‘.‘l.gh.t
base. Abdomen: marked amcites., After parscentesis 3 fingarbreadths
splenomegaly snd 3 fingerbreadths hepatomegaly, firm end irregulsr pal-
pated.

Inves ions: Hb 5.3 g. per 100 ml., M.C.H.C. 25%, reticulocyte
count 4,25, F.C.C, 7,100 per c.mm,, platelete 220,000 per c.mm.

Bone marrom no free iron, Normoblastic erythropoiesis.

Serum iron: 9 uyg. per 100 ml., T.I.B.C. 249 ug. per 100 ml.

Urine: normsl.

Stool: weakly positive for occult blood.

Tiver function tests: serum bilirudbin 0.8 ngm, per 100 ml,, alksline
phosphatese 9 K.A, units, zinc turbidity 9 units, thymol 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: O.4/1,

Protein electrophoresis (4in g. per 100 ml.): albumin 1.6; globulins:
ay 0,8, a2 0.1, 8 1.0, gamme 2,2, total protein 6.2,

Mantoux: negative.

Vitamin Cy 0.2 Bgn, per 100 ml.

Vitamin A absorption test: first specimen 403.2 I.U, per 100 ml,,
riaing to 2,192.4 I.U, per 100 ml, after L hours,

Barium meal: normal,

Free acid present after maximal stimulation on gestric snalysis.
Asaitle fluid; protein 0.9 g. per 100 rl,, sterile., Few lywphocytes,
occesional polymorphs.,

Serum eleatrolytest Na 133, K 4.7, C1 133 nfq¢/1.

Blood Wassermann reaction: negatlve.

Diagnosis; Iron-deficlency anasemia with clrrhosis of ths liver.
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Case 23

A.B. Indian femsle eged 32 years (I.u442/62)
Admitted:s 28,5,62

Sengation of food sticking in the throat end difficulty with
breathing for 2 montha. Desfness since childhood, Dyspnceea &ven at
rest. Dysphagia. Polyuria D §-8. Nenses normal 5/28.

N O

9 full-term stillbirths; last one 10 years ago; no live births,

E.WJ-ALMM_%*M Hueband working in a laundry. Diet:
neat twice 2 week; fish occasionaslly; rice, bread, mesalie rice and
vegetables ususelly.

Exegination; Pallor of micous membranes. MNild thyroid swelling,
Smooth tongue. C.V.S.:1 P. 36. B.P. 150/100. Soft short early
systolic murmur at base. No eigns of thyrotoxicosis.

M% Hb 9.1 g. per 100 ml., W.C.H.C. 27/, reticulocyte
ocount 1.6%, 7,C.C. 6,900 per c,mm,
Bone marrow: no heemosidsrin. Small normoblests.

Serum iron: 35 ug. per 100 ml., T,I.B.C. 4l pg. per 100 mi.

Urine: normal.

Stool: normal,

Liver fimction tests: serum bilirubdin 0.8 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 @&l,, albumin 3,3 g. per 100
ml., globulin 4.7 g. per 100 ml., 4/G ratio: 0.7/1.

Protein electrophoresis (in g. per 100 ml.): elbumin 2.3; globulina:
1 0.7, a2 100, B 1-3, genne 1.8. total pmtoin 7ele

Mentoux: negative,

Vitamin A absorption test: first specimen 92,4 I.U, per 100 ml,,
rising to 2856.0 I.U. per 100 ml, efter 4 houras,

Baerium meal: no post cricoid wed, Slight reflux from stomach in
Trendsllenburg position; no hiatus hernia demonstrated.

Blood Wassermenn reaction: negative,

Serum cholesterol: 20 mgm. per 100 ml.

Protein-bound iodine: 4.8 pg. per 100 ml,

Diegnogis: Idiopathic iron—deficlency snaemia.
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G.,N. Indian female aged 56 ysars (1.8154/62)
Admitted: 10,10,62 Oocupation: Housewife

Higtory: Malaise, fatigability and dyspnoea on exertion, all
progreasively getting worse, for 6 months. Haa been anorectic
throughout. Vegue generslised sbdominal discomfort for 6 days.

6 months conatipation. 1 week dysuria. Menses 2-3/28; no inter-
menstrial bleeding. 2 days frontal headaches.

Sog% and diog_.% higtory: Married., Has 10 children renging in age
from years to 8 years. Normal deliveries, Husband earns R10,00
per week, one scn eaxms R7.00 per week. Pay monthly instalments on
& house R7.00 per month, Dlet: meat and fish 2~3 times a week; no
eggs, milk, cheese; vegetables 2-3 times a woek (beans, carrots,
cabbage) . (Docs ot eat supper herself).

Examination: T. 103, Not distressed., iarm periphery. Pelloar of
mucosge, Flattening of nails., Smooth tongue. C.V.S.: Hyperdynasic
ciroulatory state. P. 112. B.P. 130/80, Abdomen: 1 fingerhreadth
non tender hepatomegaly. No haemorrhoids nor ulcsra on rectal
exsnination. On veginal examination - chranic cervicitis.

Investigat : Hb 5.8 g, per 100 nl., ¥,C.H.C, 23%, retioculocyte
comt 5.86, W.C.C. 7,000 per c.mm,, platelets 193,000 per c.mm.

Bone marrow: no haemosiderin. Rather acelluler with micronormoblests.
Serum iron: 33 ug. per 100 ml., T.I.B.C. 326 ug. per 100 ml.

Urine: non catheter spescimen showed: pus++ (probebly due to contamination)
Stools: ova of trichocephalus.

Chast X-ray: normel.

Liver fimotion testa: direct ven den Bergh positive, serum bilirubin
1,6 mgm. per 100 al., alkaline phosphetsse 5 K.A, units, zinc turbidity
7 wmits, thymol turbidity X units, total proteins 7,5 g. per 100 ml,,
algt/m:ln 2.9 g. per 100 ml,, globulin 4.6 g. per 100 ml., A/G ratio:

0. 1.

Protein electrophoresis (in g. per 100 nl.)t albumin 2; globulins:

o) Ok, a2 0.8, B 1.1, gamma 1.7, total proteln 6.0.

Mantoux: positive,

Vitamin C: nil,

Vitamin A absorption teat: first specimen 386 I,U, per 100 ml,, rising
to 789 I.U. per 10C nml, af‘ter L}- hours.,

Barium msal: normel.,

Free acid present on gastric anslysis.

Blood urea: 27 mgm. per 100 ml.

Diapnosig: Idiopethic iron-deficiency ensemia., Chronic cervicitls
also present,



A.25.
Case 25

E.A. Indian female aged 47 years (I.6394/62)
Admitted: 30.8.62 Oocupation: Housewife

History: Inability to concentrate and sundry aches. Further history
unrelisble becense h suggestible. Dyspnoea an exertion of long

duration. Menses 4~5/30, not sxcessive. Was at a mental institution
for about 3 months for asimilar complsints.

Soctal and dletery history: 1 of 7 siblings. Unmerried. ? Wixed
adequate diet.

Exsminstion: T. 96. Mucosae pale. Plaintive, Dry skin and hair.

fecies. C.V.S.: P, 68, B/, 125/75. C.N.S.: mental change
suggestive of hypochondriasis and depression with slomness of activity.
Ankle jerks deleyed relaxation and return phase,

Investigations: Hb 7.8 g. per 100 ml., M.C,H.C. 3Y%.

Bone marrow: normoblastic with no stainable iron,

Serun iron: 22 pg. per 160 ml., T.I.B.C. 507 pg. per 100 nl,

Urine: normal,

Stoocl: normal.

Chest X~ray: minimal cardiomegely.

Liver function tests: serum bilirubin 0,55 mgm. per 100 ml., alkaline
phogphetase 7.0 K.A, units, zinc turbidity 4 units, thymol turbidity
L units, total proteins 6.2 g. per 100 ml,, albumin 2,9 g, per 100
ml., globulin 3.3 g, per 100 aml., A/G ratio: 0.9/1.

Yantoux: positive.

Vitamin A absorption test: first specimen 638 I.,U. per 100 ml., rising
to 3634 1.U. per 100 al., aftsr L hours.

Bariun meal: normal,

Free acid present on gastric esnalysis.

Electrocardiogras: low voltage.

Serur cholesterol: 350 mga. per 100 ml.

Protein-bound icdine: 2,3 ugm. per 100 =l. I3z uptake was 4% up to
2l hours., Cleearly in hypothyroid range.

Disgnosis: Iron-deficiency anaemia associated with myxoedenmsa,
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Case 26
S.¥. Indian female eged 42 years (1.8183/62)
Admitted: 11,10.62 Ocoupation: Housewife
Hia_?%-x Generalised eches and paing for 1 year, progressive over the
last 6 months, Palpitations for 6 months, Sore throat and mouth with

dysphagia, meinly for solids, for 3 months. Dyspnoee on exertiom and
swelling of the feet for 3 months., Frequency of micturition with
burning for 6 months, Amenorrhoea for 6 months, Swelling in neck for
6 montha, No veice changea,

;&M_%M: Married. Husband employed in a factory
earning R6,00 per week. Hed 3 children but =1l died aoon after birth.
Diet: moat 2-3 times 2 week; rice frequently; eggs 1-2 per week,

Vegetables - cebbage, beans, potatoes, peas - 2-3 times 2 weck. Fruit
occesionally. No fish, milk or cheese.

Exapination: Not 11l lookdng., Marked koilonychia. Smooth red tongue
with angular stomatitis. 7arm periphery. Tegs oedematous. C,V.S.:

Pe 105. B.P. 13/60. Soft ejection aystolic murmur - precordium,
Hultinodulaxr thyromegaly with e druit overlying the left half. Bilateral
exophthaimos with 144 leg and infrequent blinidng., Some alugglishness

of movements suggeative of myopathy,

m%: Hb 8.1 g. per 100 ml., ¥.C.H.C. 26%, reticulocyte
count 2.k,

Bene marrow: no hasmosiderin, Normally ocellular merrow, erythropoiesis
normoblastic. Xyelold seriss and megakaryocytes normal.

Serum iron: 28 pg. per 100 ml., T.I.B.C. 361 pg. per 100 ul.

Urinet normal,

Stool: ocault blocd negative; ascaris end trichocephalus.

Cheet Xeray: normal.

Liver functian tests: serum bilirubin 0.5 mgm, per 100 ml,, alkaline
phosphatese 11 units, zinc turbidity 8 units, thymol turbidity 2 units,
totel proteins 7.4 g. per 100 ml., albumin 2,1 g, pser 100 ml., globulin
5.3 g. per 100 ml,, A/G ratio: O.L4/1.

Protein electrophoresis (in g. per 100 ml.): albumin 2.5; globulins:

ay 0.7, a2 0.9, B 1.3, gamme 2,0, total protein 7.4.

Mantoux: positive.

Vitemin C: 0.8 mgm, per 100 ml.

Vitamin A ebsorption test: first specimen 18, I,U. per 100 ml., rising
to p?li- I.U. pexr 100 ml, after ll- hours.

Barium meal: normal.

Free acld present on gestric analysls,

Protein-bound iodine: 9.3 pg. per 100 ml., I13] uptake 74% at 2 houra
(upper normal ¥7) and 59% at 24 hours,

Serum cholesterol: 190 mgm, pesr 100 ml.

Disgnosis: Idlopathic iron-deficiency anaemia.
Thyrotoxiocosis,
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Cese 27
K.D. Indian femele aged 21 years. (T.4345/62)
Admitted: 24.5.62 Single Occupation: Housewife
History: Loose micoid, bloody stools 3=4 times daily intermittently

for 2 months. Vague epigastric discomfort poat-prandially for 1 week,
Has had episodes of erthrelgia in ell large joints intermittently over
the past year., Occasionel substernsl pedin for 2 weeks. Menses: last
menstrual period 2 weeks sgo. 5-6/30. No menocrthagis. Was investigated
for dyspepsie in November 1959 af'ter a report of melaene stools, but
bariun exsmination at the time wes negative.,

Soclgl and dietery higtory: Parents not alive - mother had a "stroke";
father had bloocd in the atools terminelly. 5 slblings all of whon are
well, IMdet: mest twice a week; eggs occcasionelly; no fish, Condensed
milk daily with tea, A1l kinds of vegetable, Curry and rice

predominantly.

%gn_agg: Not 411 looking., Pale. C.V.S.: P, 90, B.P. 135/70.
Abdoaen: tender in epigastrium and both illac fosses. Descending end

ascending colon palpsble., On proctoscopy:t no hsemorrhoids seen and
micosa finely granulsr, Sigmoidoscope passed to 15": Haemorrhagic
areas peainly in lower rectum with muous on muocas. These changes
compatible with any chronic dlarrhoea.

In tiong: Hb 8,9 g. per 100 ml., M.C.H.C. 27%, retioulocyte
count 3. » w.C.C. B.OIX) pPer O, , Plataletﬂ 22;.0,000 per c.mm,

Bone merrow: no haemosiderin. Erythropoiesis is normoblastic,

Serum iron: 16 pg. per 100 ml,, T.I.B.C. 405 ug. per 100 ml.

Urine: normel.

Stool: culture normal, Pusé+ Bloods++.

Chest X~-ray: normal.

Liver function tests: serum bilirubin 0.3 mgm. per 100 ml,., elkaline
phosphatase 8 X,A, units, zinc turbidity 4.8 units, thywol turbldity
1.2 units, total proteins 6.2 g. per 100 ml., albumin 3,0 g. per 10C
ml., globulin 3.2 g. per 100 ml., 4/G ratio: 0.9/1.

Protein electrophoreais (in g. per 100 ml.): albumin 1.8; globulins:
a] 0.6, a2 0.9, B 1.0, gamma 1.6, total protein 5.9.

Vitamin A absorption test: firet specimen 319 I.U. per 100 ml,, rising
to 1982 I.U. per 100 mi. after 4 hours.

Barium meal: normel,

Free acid present on gastric analysls.

Barium enema: within normel limits,

Diegnosis: Iron-deficiency anaemim essociated with dysentery, probebly
uloerative colitis.
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Case 28
PG. Indian female aged L5 yeara (1.9623/62)
Admitted: 29.11,62
History: Abdominal peain, mainly lower abdominal, unreleted to anything

end constant, for 3 months. Vorlited frequently, particulerly after
eating or drinking enything, for 3 weeks. 3 days loose watery stools.
Dyspnoea on exertion for 3 months, Menses 4~5/%. No menorrhagie.
No melaena,

S and his ¢t Married, Husband died 8 yesars sgo of
"heart trouble", Yas a year old deughter, Therefore a widow living
with relatives (is seeking a pension or grant to keep her going
financially). Diet: mealie rios and vegeteble curry dally. Vegetables
dally - osbbege, beans, osmuliflower, Heat once a week, No figh, MNilk
with tee only. Ne butter or cheese,

Examination: Not distresaed. Mucosae pale. Koilonychia., Tongue
dry and smooth. C,V.S.: P, 92, B.P, 125/75. Bilateral loin tendernsss.

Proctoscopy: normal,

Investigetions: Hb 9.0 g. per 100 ml., M.C,H.C. 3%, reticulocyte
eccunt 1.0%, ¥.C.C. 7,000 per c.mm.

Bone marrow: no heasmosiderin. Normal appearance of marrow except that
erythroblasts ere rather small,

Serum iron: 6 ug. per 100 ml,, T.I.B.C. 346 ug. per 100 ml,

Urina: 3 leucocytes per high power fleld. Heavy growth of B.coll.
Stool: escaris end trichocephalus ova,

idver funotion tests: serum bilirubin 0.3 mgm. per 100 ml., aikalins
phosphatase 8 K,A., units, zinc turbidity 2 units, total protein 6.9

g+ per 100 ml,, albumin 2.3 g« per 100 ml., globulin 4,) g, per 10" ml.
Ae ratio: 0.7/1.

Protein electrophoresis (in g. per 100 ml.): albumin 2.2; globulins:
o 0.8, c2 1.1, B 1.2, gamme 2,8, total protein 8.1,

Mantoux; negative,

Vitemin A ebsorption test: first specimen 270 I.U, per 100 ml., rising
toSOO I.U. perlOO m]-o aft‘rl’vmmo

Barium meal: scerred dzodensl cap.

Free acid presaent on gastric enalysis,

Blood uree 37 mgm. per 10 ml,

Serur electrolytes: Na 139, K 3.9, C1 86 mEq/l.

Diagnosia: Iron-deficiency enmemia dque to peptic ulceration,
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Case 29

¥.G. Indien female saged 21 years (1.9312/62)
Admitted: 19.11.62 Ocoupation: Housework

Historyn Puffiness of the face, lassitude and Qyspnoea for 7 days.
Palpitations., MYenses: 3-4/28, regular, scanty blood loss. Wes
treated elsewhere eleven momths ago for the same complaints - after
which she had lmproved but then stopped taikdng treatment.

Social and diet his : Unmarried. Has 6 siblings. No other
member of with similar complaint. Dlet: meat twlce a week;
eats spinach and vegetables., Mainly rice, bread and potatoes,

Expmination: Marked pallor. Koilonychia, Locks 111. Smooth tongue.
C.V.8,: P, 90. B,P. 120/80, Grade 2 ejection systolic murmur over
precordium and carotids. Abdomen: 1 fingerbreadih splenomegely.

1> fingerbreadth hepatomegaly, firm end sharp-edged.

I & : Hb 2,8 g. per 100 ml., M.C.H.C, 224, reticulocyte
oount 0,75,

Bone marrow: no haemosiderin,

Serum iron: 23 Hg. pexr 100 ml.’ T.I.B.C. 311 HEs per 100 ml,

Urine: albumin nil, + 5 leucocytes per high power fleld, scanty red
blood cella.

Stool: ova of hooltworm (heavy); cocult blood positive.

Idver function tests: serum billirubin 0.5 mgm. per 100 ml,, alkaline
phosphatase 10 K.A. units, zino turbidity 5 units, thymol turbidity
1 unit, total proteins 6.1 g. per 100 ml., albumin 2,5 g, per 100 ml,,
globulin 3.6 g. per 100 ml., A/G ratio: 0.7/1.

Protein slectrophoresis (in g. per 100 ml.): albumin 2; globulins:
od' } 0’3’ a2 0’7ﬁ ﬁ 009, gAamma 1.1,

Vitamin C: 0.1 mgm, per 100 ml.

Vitamin A absorption test: first specimen 80 I.U., per 100 ml.
rizing to 630 I.U, per 100 ml, after 4 hours.

Fat Balance: totel faecal fat content: 5.8 g. per 24 hour stool.
Bariun mesl: normal,

Free acid present on gastric enalysis.

Vitamin B12: 344 pug. per ml.

Diagnosis: Iron-deficiency anaemia probably due to hookworm
infestation,
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Case 30
D.5. Indien female aged 42 yeare (1.5382/62)
Admitted: 3.7.62 Ocoupetion: Housewife
Hisg : Epigestric pein, post prandial, relleved by milk and elkalis

for 9 months, Pain in the legs for 3 weeks. Progressive dyspnoesa on
exsrtion for 3 weeks; palpitastions, Anorexia, MWenses: last menstruasl
period 2 days sgo. 3-4/28; no menorrhagia. "High blood pressure" for
1 year. _

Social and dietary history: Merried. 8 children, . 2 dsvghters merried;
211 others supporting her, Diet: 7 adequate.

E tign: Not distressed. Mucosae pale, Rether obese. Ninimal
e eand maoral oedemn, P, 80, B,P. 160/95. Grade 2-3 ejection
systolic murmir. Abdomen: slight epigastric tenderneas,

Investigations: Hb 7.1 g, per 100 ml., ¥.C.H.C. 27%, reticulocyte
ocount 5. » Ww.C.C, ]D,Z)O PoeY C.imm,, plat‘let' 510,0&3 per C.RN,

Bone marrow: no iron, Active cellular merrow in which the normoblasts
are gmall,

Serum iron: 5 Bg. per 100 ml-, T.I.B.C. 525 HE., Der 100 ml.

Urine: albumin nil; + 10 leucocytes per high power field; coarsely
granular casts snd epitheliel cells,

Stool: ceccult blood pesitive.,

Chest X-ray: hesrt enlerged; plethoric lung fields; rathsr prominent
pulmonary conus. Consistent with congestive cardiec fallure ? due to
mitral stenosis.

Liver function tests: serum bilirubin 0.7 mgm. per 100 ml.,, alkaline
phosphatase 5 K.A. unita, zino turbidity 3 units, thymol turbidity

2 units, total proteins 7.2 g. 100 ml., elbumin 3,2 g, per 100 ml.,
globulin 4,0 g, per 100 ml., A/G ratio: 0.8/1.

Protein elsctrophoresis (in g. per 100 ml.): albumin 2.9; globulins:
a3 0.6, ap 0.8, B 1.1, gamma 1.9, total protein 7.3.

Mantoux: negetive,

Vitamin C: 0.5 mgm., per 100 ml,

Vitemin A absorption tesat: first specimen 176.4 I.U, per 1200 ml., rising
to 1864.8 XU, per 100 ml. after 4 hours,

Berium meel: irritsble spaatic duodenal oap; chronic duodemal ulcer
not excluded.

Free ecid present on gastric anelysis,

Diegnosis: Imn-doﬁcimcw snaemis probably due to bleeding duodenal
ulcer,
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Cess 31

R.S. Indien femsle sged 42 yeors (1.8827/62)
Admitted: 1.11,62 Occupetion: Housewife

grg;‘@gs Swelling of abdomen and legs for 1 week. No clear history
of hasmatemesis and melaena. Menses 3=)/30; not exceasive.

ci : Married and has 6 children, the last of
whon is 7 years old, Diet: meat once a week; no eggs., Diet restricted
to vegetables, bread and rice mainly.

M?: Thin, with gross ascites and oedema of legs. Afebrile,
Pale. Mild kollonychia (no glossitis). C.V.S.: hyperkinetic
circulatory state. P. 120. B.P. 12/80. Vigorous pulsations in
neck, probgbly venous, Apex beat in the 6th interspace at mid-
clavioular line., Ejection systolic murmur at base. Gross ascites,
spleen ballatable,

Invegtigations: Hb 3.5 g. per 100 ml., M.C.H.C. 2%%, reticulocytes
O0.%%, W.C.Cs 2,400 per c.mm., platelets 200,000 per c.mm,

Bone marrow: cantained no haemosiderin.

Serun iron: 0 ug. por 100 ml,, T.I.B.C. 58 2. per 100 ml.

Urine: normal,

Stocl: normal, 2 hookworm ove in one specimen,

Chest X=ray: small right basal effusion.

Liver fumction tests: sexum bilirubin 1,4 mgm. per 100 ml,, slkaline
pbosphatese 5 X.A. units, sinc turbidity 2 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 slectrophoresis (in g. per 100 ml.): albumin 1.3; globulins:

a3 0.6, a3 0.4, B 0,7, gamma 1.6, total protein 4.6.

¥antoux: negative.

Vitamin C; 0,2 ngh, pear 160 ml.,

Vitamin A absorption test: first specimen 16,8 I.U. per 100 ml., rising
to 840 I.U, per 100 ml,, after 4 hours.

Barium meal: normal.

Free acid present on gastric snalysis,

Glucose tolerance test (in mgm, per 100 ml.): Fasting blood suger 118,
128 (4 hr.) 174 (1 hr.) 148 (1£ hr.) 168, (2 nr.,) 82 (25 hr
Pearitoneal fluid: acellular; protein 2,2 g. per 100 uml,

Diagnosig: Iron~-deficiency ansemle 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. Oecupation: Clothing factory worker

History: Swelling of legs end dyspnoea on exertion for 1 week,
Menses: lest menstruel period 7.1.63. C 16 4/28; no menorrhagis.
Hed similer compleints a yeer ago.

Seoclal and digtary higtory: Earns R2.50 per week in a clothing factory.
4 in the feamily unit. Father dled sbout 15 months ago of a cerebro-
vasculer accident. MNother gets grents of R6.,00 and R4.00 per month

for self end 2 sons, Totel income RZ20,00 per month, of which rent

is R4.00 per month and food costs R8.00 per month. Diet: predominantly
vegetable. Meat once a week. Milk with tea only. Fish occasionally.

Exemination: T. 98°F, Very pale. P, 88. B.P. 110/70. Short
ejection gystolic murmur in all areas.

n fons: Hb 3.9 g. per 100 ml,, M.C.H,C. 21.5%, reticlocyte
commt 2,9%, W.C.C. 9,000 per c.mm.

Serum iron;: 11 ug. per 100 ml., T.I.B.C. 499 ug. per 100 ml,
Bone marrow: no irom.
Urinet 20 leucocytes per high powsr fleld and scanty red blood cells;
albumin present; urins sterile.

Stool: ova of hookworm, ascaris and trichocephelus.
Chest X-ray: normesl,

Liver function tests: serum bilirubln 0,2 mgm, per 100 ml., slkaline
phosphatese 3 K.A. units, sinc turbidity 4 units, thymol turbidity 2
wmits, total protein 5.6 g. per 100 ml., albumin 2.9 g. per 100 ml.,
globulin 2,7 g. per 100 ml., 4/G ratio: 1,1/1.
Protein electrophoresis (in g, per 100 ml.): albumin 2.1; globulins:
ay 0.5, ap 0.9, B 1.1, gamma 2,1, total protein 6.7.

Mantoux: positive.
Vitamin A ebsorption test: first specimen 218 I,U. per 100 ml,, rising
to 2452 I,U. per 100 ml. after 4 hours.
Histamine fast echlorhydria after maximal stimulation,

Diagnosis: Idiopathic iron-deficiency eneemia sssociated with a
urinary infection and mild hookworm infestation,
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Case 33

AN, Indien mals eged 78 years (1. 772/61)
Admitted: 28.1.61.

History: Exacerbation of dyspnoea on sffort, swelling of the legs and
fever for 3 weeks. History of pain in the chest (? angina) and dyspnoee
for about 4 years. Centreal cheat pein on effort,

Social and dietery hiatory: Drinks small amounts of alcochol. Smokes
2 cigarettes e day, Diet: meat once a week; milk and bread for break-
fast; fish about once & week; vegetables occasionally,

Examination: Dyspnoeic. Somewhat confused. Marked pallor. Slight
oedema of legs and smcrum., C.V.S.: P, 96. B.P, 120/60., Jugular
venous pressure glavated. Heart: epex beast in the 7th intereostal
space outside the mid clavicular line. Pansystolic murmmur et apex
conducted to the axilla. Chest: bilateral basal crepiteatlons.
Abdomen: 2 fingerbreedths hepatomegaly.

Investigations: Hb 3.9 g. per 100 ml., M.C.H.C, 2%3%, 7.0.0. 8,000 per
CoMM,

Bone marrorr: contained no haemosiderin. Cellulsr bone marrow: normo-~
blasts small, while leucopoiesis is normal,

Serum iron: 16 pg. per 100 ml., T.I.Z.C. 432 yg. per 10C ml,

Stool: normel.

Urine: normal,

Liver function tests: serum bilirubin C.8 mgm. per 10 ml,, alkeline
phosphatase 10 K,A. units, zinoc turbidity 8 units, total proteins 7.5
gs per 100 ml., sibumin 3.3 g. per 100 ml., globulin 4.2 g. per 10C ml,,
A/G ratio: 0.8:1.

Vitamin C: 1.8 mgme per 106G ml.

Vitamin A sbsorption test: first specimen 268 I,U. per 10C ml. rising
to 284 I.U. per 100 ml, after ) hours.

Fat balance: total faecal fat content: average excretion of C.7 g. per
24 hour stool.

Bardium meal: normal pattern,

Vitemin B12: 256 pug. per mi.

Electrocardiogrenm showed a right bundle branch block.

Plagnosis: Iron-deficiency ensemia due to gastro-intestinal haemorrhege.
Iacheemic heart disease with mild congestive cordisc failura.
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Case 34
B.J. Indien male aged 18 years (I. 3319/61)
Admitted: 5.5.61 QOccupation: Handymen
History: Progresaive dyspnoea on exertion associasted with pelpitations

for 1 year. Pain in the left chest, not pleuritic, and right abdopen
for 1 week,

Soclal and dietary history: 1 sibling had a pleural effusion.
Dlet: meat 2-3 times a wesk; milk with tes; rice, vegetables end
curries frequently.

Examingtion: Wot 111, Very psle. Tongue pals with smooth edges.
C.V.S.: Py 80, B.,P. 120/60. Heart: soft ejection systolic murmr in
all areas. Chest:; slight sternal tenderness. "Barrsl-shaped“.
Abdomen: 1 fingerbrepdth firm splenomegaly; liver just nalpable.

Investigations: Hb 4.9 g. per 100 ml., 4.C,H.C. 24.5%, reticulocyte
comnt ¥, 7.C.C. 3,400 per c.mm, with 5% eosinophils, platelets 160,000
per C.mn.

Bonie marrow: no free iron, Somewhat acelluler with reletively infrequent
primitive cells; normoblastic.

Serur iremn: 27 pg. per 100 ml., T.I.5s.C. 430 pg. per 100 mi,

Stool: normel,

Urine: normal,

Liver function test: serum bilirubin O.4 mgm, per 100 ml., elkaline
phnosphatase 5 K.A, units, zine turbldity 7 units, thymol turbidity

2 units, totel protelns 7 g. per 100 ml,, albumin 4,4 g« per 100 ml,,
globulin 2.6 g. per 100 ml., A/G retio: 1.7/1.

Protein eleotrophoresis (in g. per 100 ml.): elbumin 2.9; globulins:

a3 0+6, ap 0.7, B 1.2, gemma 1,6,

Vitemin C: 1.0 mgme. per 100 ml,

Vitemin A ebsorption test: first specimen 227 I,U. per 100 ml., riesing
to 3,444 I.U. per X0 ml. after 4 hours.

Free acid preaent on gastric anelysis.

Barium meal: no oesophegeal varices; no ulceration; pattern normel.
Vitamin B12: 636 uug. per ml,

Diagmosis:t Idiopathic iron-deficiency anaemia.
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Cage 35

H,R. Indien male saged 11 years {(r.5840/61)
Admitted: 16.8.61

History: Dyspnoea on moderate exertion and palplitations for 3 weeks.
Vomits cceasionslly., 1o history of eny blood loss.

Socinl end dletary history: Adopted since he wes a day old and brought
up as a son, Hes 3 sisters and L brothers, =all of whom are well.
Grendfather died 11 days ego. Diet: Breskfast « bread and tea,

Tanch - bread or rice and curry, Supper - curry and rice., Heat twice
a week (eats little); eggs 1-2 a week; flah seldom, Doss not like green
vegetables.

Uxamination: Muoosae pale. Koilonychia, C.V.S.: P, 108, B.P, 90/60.
Triple rhythm, a soft ejection aystolic murwur end a loud pulmonery
2nd sound. Abdomen: 1 fingerbreadth firm non tender hepatOmegaJy

1 fingerbreadth firm splenomegaly.

Invegtigations: Hb 9.0 g. per 100 ml., M.C.H.C. 28%, reticulocyte
count 9%, 7.C.C, 11,900 per c.mm., platelets 480,000 per c.mm,

Bone marrow: no iron observed. A cellular merrow in which erythro-
poiesis is normoblastic, Hyeloid series and megakaryocytes normal,
Serum iron: 30 ug. per 100 ml., T.I.B.C. 715 pg. per 100 mi,

Stool: trichocephalus and non viable S.mensoni owva.

Urine; S.hasmatobium ove; pus cells and red blood cells.

Liver function teats: gerunr biliyubin 0,5 mgm. per 100 ml., alkaline
phosphatese 11 K.A. wnits, zinc turbidity 16 units, thymol turbidity
4 units, total proteins 7.5 g+ per 10 ml,, albumin 2.9 g. per 100 ml.,
globulin 4.6 g. per 200 ml., A/G ratio: 0.6/1,

Vitamin C: lclb- fgm, per 100 ml,

Vitamin A absorption test: first speclmen 1150 I.U. per 100 ml. rising
to 2730 I,U. per 100 ml. after L hours,

Free acid present on gastric analyais,

Beriun meal: duodenal ulcers. Duocdenal cap deformed, 2 ulcer craters
one neer base, other near apex end micosae of first and beginning of
the second part of the duodenum was irregular. 7?7 Mild malabsorption.
Vitamin B12: 258 pug. per mil.

Blood ures: 18 mgm, per uml,

Diagnogls: Iron-deficlency snasmia with duodenal ulceration and
bilharziagls.
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Case 36

D.e Indien male aged 1k years (I. 7764/61)
Admitted: 24.10.61 Occupation: icholsr

lilstory: Tiredness for ) mounths, pain in the left iliac fossa, not
related to meals end aggravated by rumning for 18 months. o blood
loss, nor meleena.

Sociel and dietary history: Has 7 siblings, ali of whom are well,
He is the second last child. Diet: meat )4 times a wveek; flzh once
a nonthj eggs daily; milk deily; vegetables and frult regularly.

Examinatdon: Mucosee pale. T. 98.4°F, P. 80. B.P. 105/60
A short systolic murmur in all aress. hLiver 1 fingerbreadth
enlarged and spleen was just tipped. No epigastric tendemess.

Investigations: Hb 5.9 g. per 100 ml., H...H.C. 26%, reticulocyte
count 1.9%, #4.C.C. 9,000 per c.mm., platelets 160,000 per c.mn,

Serum iron: 12 ug. per 100 ml,, T.I.B.C. 366 pug, per 100 ul,

Stonl: occult blood weekly positive; trichocephalus ova,

Urine: normal,

Liver function tests: serum bilirubin O.4 mgm. per 100 ml,, alkaline
phosphatase 11 K, A, units, zine turbldity 5 units, thywol turhidity

2 units, totml proteins 6.6 g r 100 ml,, albumin 3.2 g, per 10" ml.,
globulin 3,4 g. per 100 nl., ¢ ratio: 0.9/1.

Protein elecirophoreais (in g. per 100 ml.): albumia 2,1; zlobulins:
0-1 007, “2 192, ﬁ lol.-’ gammsa 107, ‘Lota.l Pmtej.n 7.1.

Vitamin C: 0.8 mgm. per 100 ml,

Vitemin A sbsorption test: first gpecimen 336 I.U. per ¥ ml. rising
to 2.-082 I.U. pexr 100 ml, efter lb- hours,

Barium msal: gastric ulcers denonstratesd.

flistamine fast achlorhydria after waximal stimulation,

Disgnoais: Iron-deficiency enacmie due to peptic ulceration,
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Case 37/
M.G. Indian male &ged 27 years (1.8181/61)
Admitted: 9,11.61
iistory: Progressive dyspnoee on exertion, palpitatiomns, weakness,

headache, dizzineas and dryness of the tongue, for 6 months.
idmitted to another medical ward 2 yeers previously when "hookwornm
anecmia” waes diagnosed as based on the stool renort.

Dietery history: Meat twice a week; fish once a week; eg:s seldom;
milk seldomn; vegetables occasionally; rice frequently,

Examination: Marked psllor. P. 72. B.P. 35/50, ‘ieert: a soft
ejection gystolic murmur, Abdomen: 1 fingarbreadth non-tender hepeto-
megaly end the spleen was just paloeble.

Investigations: Hb 4.8 g, per 10U al., ¥.C.il.C, 258, reticulocyte
count 5,27, platelets 110,000, 7.0, 4,200 per c.mm, with 27
esosinophils.,

Bone marrow: normoblastic erythiropolesis with many micronormobleste.
Iron deposits very scanty. Hormal erythropoisesis with many micro-
normoblasta,

Serunm iron: 12 pg. per 10C ml., T,.1.7.0. 434 pg. pexr 100 al.

S5tool: norwsl,

Urine: normal,

Liver funotion tests: serum bilirudbin C,2 mgm, per 10 =l,, alkaline
vhosphatese 7 K, A, units, zino turbidity 6 units, thymol turbidity

1 unit, total proteins 6.9 g, per 100 ml,, albumin 3.9 g. per 100 nl.,
globulin 3.0 g. per 100 ml., A/C ratio: 1,3/1.

Protein electropnoresis (in g. per 100 rl.): albumin 2.8; glcbulins:
Qs 0.3, 02 o.l]., B 0.8’ gma 1.0, Lotal mtein 5.35

Vitemin C: Nil.

Vitamin A absorption test: first specimen 436 I,U, per 170 ml., risging
to 2,100 I,U, per 100 ml, after 4 hours.

Tree acid present on gastric anelysis.

Barium meal: negative.

Diagnoeia: Idiopathic iron~deficiency anacmia.
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Case 38

M.%s Indisn male aged 25 years (1.8416/61)
fdmitted: 16,11.61

History: Genoralised weainess, jJoint nains end dyspnoea for 2 years.
“xacervetion of awelling of joints for 1 week, In D iaxrd in April

1960 for ankylosing spondylitis (clinically). Frequency of micturlition
but mo dysuria,

Dietery history: vegetarian - no eggs, meat, wilk or fish.

Examination: Dull., Koilonychla, ferked pasllor of mucosac.
Juguler venous pressure elevated to 2 cm. P. 20. B.P. 1%/80,
3Jection gystolic marmu, Abdomen: spleen just tipped.

’nees and spine: full movement elicited.

Investigations: HDb 6.1 g. per 100 ml., ¥,C.i.C. 22, reticulocyte
count 2.0%, d.C.0. 7,%0 with 12/ eosirophils, platelets 230,000

pexr comm,

Bone marrow: normoblastic erythropoiesis. Cells micronormolblasts.
Occesional giant metamyelocytes, I[io irom seen,

Serum iron: 9 ug. per XU ml., T.I.B.C. 460 ug. por XK ml.

Ztool: light hockwornm infestation and no ocecult blood.

Yrine: normal,

Liver function tests: gerum bilirubin 0.4 mgm, per 200 ml., atkaline
phosphetese 6 {.A. units, zinc turbidity 14 wnits, thymol turbidity

2 units, total proteins 6,2 g. per 100 ml,, elbumin 3,0 g, ver 10¢ ml.,
globulin 3.2 g. per X nl., A/g ratio: 0.9/1.

’rotein electrophoresis (in g. per 1% ml.): slbumin 2.2; globulins:
o 0.3, 49 0.9, B le3, gamma 108, total pmtem 6;5.

Vitemin ¢ 0.6 Ligie pexr 160 ml.

Vitomin A sbsorption test: first specimen 201 I,U, per 100 ml, rising
to 2,394 I.U. per 100 ml, efter 4 hours.

¥ree acid present on gestrie snalysis,

Barium meal: some deley in stomech emptying, i.e. in a 6-hour film
barium wes still present tut :dl else abnormel,

Diagnoais: Iron-deficiency anacmia associated with a mild hookworm
infeatation and enkylosing spondylitis,
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Case 39
C.,R. Indian male seged 28 years (1.2173/62)
Admitted: 8,3.62
History: Headache and vague ebdominal pain with diarrhoea passing 1-2

stools per day, for 4=5 montha, Progressive tirednsssz, insomnia eand
swelling of feet and legs for 1 month, Palpitationa whan going uphill.
Appetite good., Nocturnal frequency of micturition. Perforated peptic
ulcer in 1355, Gastrectomy in 1956. Hasworrhoidectomy in 1961 after a
3~yeer history.

Social and dietary history: One of a family of 13. Unmarried. Lives
with family. Earns R13.00 per week. Smokes 20 cigarettes a day.
Diet: Meat ance a week; fish once a week; eggs once a week; butter
daily; no milk; vegetables - cabbege, carrots, peas, beans, potatoes,
lettuce, puspkin, spinach - daily (some type); fruit - daily (oranges,
banenes, apples).

Exsmination: Not 111 looking. MNucosse very psle., Flattening of nails.

C.V.3.: P. 120. B.P. UY60. Short systolic mursur over the precordium,
Abdomen: healed operation scars. 2 fingerbreadths hepatomegaly., Slight

epigestric tenderness.

Investigations: Hb 4,0 g. per 100 ml., ¥.C.H.C. 23%, reticulocyte count
» ¥.C.C. 9,000 per c.mn,, 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 iron: 7 ug. per 100 ml., T.I.B.C. 545 ug. per 100 ml.

Urine: normal,

Stool: ova of trichocephalus.

Iiver function tests: serum bilirudbin 0.4 mgm. per 100 ml., alkaline

phosphatase 5 K.A, units, ginec 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:

a) 0u5, a2 1.0, B 1,8, gamma 2.0, total protein 7.9.

Vitamin C: 0.5 mgm. per 100 ml,

Vitamin A absorption test: first specimen 84.0 I.U, per 100 ml,, rising

to &)6.1; I.'U. per 100 ml. lftor b- hma

Histamine fest achlorhydria efter maximal stimulatiom.

Barium meal: gastrectomy. Some flocculation on 2 hour film,

Radio=active vitemin B12 absorption test: suggests moderate impairment

of absorption.

Serua cslcium: 9.15 wgm. per 100 el,

Blood #assermann reaction: negative.

Diagnosig: Iron~deficiency ansemia sesoclated with a post-gastrectomy
syndrome.
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Case L0
R.S5. Indisn mele sged 12 years (1.5359/62)
Admitted: 2.7.62 Occupation: Scholar
History: Shortness of breath of many years duration, Vague paing in

the legs for 1l week, Anorexia for a long time. An asthmatic for years,
No history of eny blood loss,

al di ;1 Has 5 aiblings. Father hes hypertensiom.
Diet: has » smell appetite, Breasd, rice, milk occasionally; eats no
mozt, :

_E%nit_i_gt Not distressed., Marked pallor, Flat naile. C,V.S.:
P, 0. B.P. 110/60. Grade 2=3 ejection systolic murmur, Abdomen:

1 fingerbreadth hepatomegaly.

Mg%i_@g: Hb 5.2 g, per 100 ml., M.C.H.C, 22%, reticuloqyte
count 2.2%, W.C.C. 6,20 per c.man,, platelets 227,000 per c.mn.

Bone marrow: no hasmosiderin gremules, Erythropoiesis is normoblastic.
Serum iron: 12 B#g. perxr 100 ﬁll, TeIBeCo 1‘-99 Hg. poaxr 100 mil.

Stool: no occult blood; ovae of trichocsphalus,

Chest X~ray: normal,

Liver function testa: serum bilirudin 0,5 mgm, per 100 ml., alkaline
phosphatase 22 K.A, units, zinc turbidity 7 units, thymol turbidity

3 umits,

Protein electrophoresis (in g. per 100 ml.): albumin 1.9; globulina:
a1 0.7, 62 0.8, § 1.3, ganma 2,2.

Mantoux: positive.

Vitamin C: 0.2 mgm. per 100 mi,

Vitemin A sbsorption teat: first specimen 1066 I.U. per 100 ml, rising
to k44 I.U, per 100 ml. after 4 hours,

Bariue meal: normal.

Fres acld present without stimilation on gastric analysis,

Vitamin B12: 519 uug. per ml,

Diagnosis: Idiopethic iron~dsficiency ansemia,
Bronchial agthma,
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Cease L1

GMH. Indian male aged 7 yeara (L.635%62)
Admitted: 7.8,62

History: Progressive bresthlessness 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 onloured; no melasna nor any blood
loss from elsewhere,

Social and dletary history: 5th child, others well. Diet: meat daily,
vegetables deily.

Examination: In some distress showing pallor of mucous membranes,
flattened nails end mild jaumdice., T. 100,5. C.V.S.: P, 108,

B.P. 90/65. Hyperdynemic pulssticns over precordiun with a grade 3
early short aystolic muymur. Abdomen: 25 fingerbreadths hepatomegaly
and 2 fingerbreadths splenomegaly.

%M: 440 g. per 100 ml., M.C.H.C. 20%, reticulocyte count
.66, W.C.C. 10,600 per c,mm,, platelets 445,000 per o.mm,

Bone marrow: trace of haemosiderin, Feirly cellular marrow with normo-
blastic erythropoiesis; the normoblasts being rather smmall,

Serum iron: B pg. per 100 ml,, T.I.B.C. 46 ug. per 100 ml.

Urine: normal,

Stoo0l: normal,

Liver function tests: direot van dsn Bergh positive, serum bilirubin
1.6 mgm, per 100 ml., elkaline phosphatease 37 K.A, units, zinc turbidity
11 units, thymol turbidity 9 units, total proteins 6.9 mgm. per 100 ml.,
albuzin 2.5 mgm. per 100 ml., 4/G ratio: 0.6/1.

Protein electrophoresis (in g. psr 100 ml,): albumin 2.3; globulins:

a} 0.8, a2 1.0, £ 1.3, gamma 1.7, total protein 7.1.

Mantoux: negative.

utlﬂiﬂ C: 005 mam, W 100 ml.

Vitamin A sbsorption test: firat specimen 218,4 I,U. per 100 ml., rising
ta 2,352.0 I.U, per 100 ml, after L4 hours.

Barium meal: normal.

Fres acid present on gestric analysis.

Blood Wassermenn reaction: nsgative.

Hb electrophoresis Hb A/Hb A.

Serum vitamin B12: 787 uug. per al,

Coomb'!s test: entierythrocyte entibodies not detected.

Diegnogis: Idiopathic iron-deficiency anaemia,
Iafective hepatitis,
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Case L2

S.Md. Indian mele aged 12 years (1.2753/62)
Admitted: 28.3.62 Occupetion: Scholar

Higtory: Intermittent attacks of disrrhoea since 9 months old.

Occur at the rate of an episods every 3-5 weeks, Mentally "backward"
end &1l but milestones normal, Palpitations on exertion - 3~4 months,
assocdlated with dyspnoea on exertion and tiredness,

S diet histoxry: Fourth of a femily of 9; 1 dled at the
age of 2y years of "rumning stomach”, One sister hed ? "esnaenmie"”

3 years sgo. Father a taxi owner - used to earn up to R50.00 per
month; now leas beomuse car 0ld. Diet: meat 7 times e week; vegetablea
daily; fish twloe a week; egge 4~5 times & weak.

Examination: ZLooks 111, Merked psilor. ZKoilanychia., Smooth tongue.
C.V.S.: Pe. 108, B.P, 120/60., Jugular venous pressure elevated to
angle of jaw, EJjection systolic murmur Grede II-III and lat heaxrt
sound loud. Abdomen: 2 fingerbreadths non tender hepatomegaly.
Spleen tipped., Fundi: pale,

ve tiong: Hb 3.4 g. per 100 ml,, M.C.H.C. ¥, reticulocyte
oot 3,46, W.C.C¢ 4,300 per c,mm,, platelets 300,000 pexr oc.mm,
Bone marrow: no hasmosiderin. Erxrythropolesis 1s normoblestic, the
Ted cell precureors being rather small,
Serum irom: 17 ug, per 100 ml., T.I.B.C, 347 pug. per 100 ml,
Urine: normal,
Stool: trichocephalus ova and E.gold.
Chest X-ray: slipght cardiec e!ﬁargomunt.
Idver function tests: serum bilirubin 0,4 mgm, per 100 ml., alkeline
phosphatase 8 K.A., unita, zine turbidity 3 units, thymol turbldity
2 unitas, totesl proteins 7.0 g. per 100 ml,, sibumin 2.9 g. per 100
ml., globulin 4.1 g. per 100 ml., 4/G rvatio: 0.7/1.
Protein electrophoreais (in g. per 100 ml.): elbumin 2,2; globulins:
a-l O.l.., ag 1-0' B 102&. gamma, 2.0, totﬂl pmtEin 7.0.
Mantoux: negative,
Vitamin C: 201) mgm, pox 100 ml.,
Vitanin A sbsorption test: first specimen 109.2 I.U. per 100 ml.,
riﬂim to 898.8 1.0, psxr 100 m}, aftexr 2‘— hours,
Fat belenoce: total fascal fat content: 2.8 g., 1.6 g., 3.9 8., 2.0 g.,
1.1 g. per 2i~hours stool each,
Barium meal: normal,
Free acid present on gastric anslysis,

Hb eleotrophoresis: Hb A/Hb A.
Blood urea: 18 mgm, per 100 ml.,

Diegnostsg: Idlopathic iron-deficiency aneenis.
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Case 43
P.M. Indian male aged 76 years (1.4582/62)
Admitted: L4.6.62
History: Intermittent attacks of epigastric psin, relieved by alkelis,

for 10 years. Numbness of 1little and ring fingers of both hands.

Examinstion: Not distressed. C.V.S.: P. 86, B.P. 145/70. Abdomen
demonstrated some fullness end e succussion splash elicited. Left
idney palpable. Modsrate benign hypertrophy of the prostate.

Inveptigationg: Hb 708 £« por 100 mlo. M.C.H.C. 2%, mtioulocyte
t Z.ﬁ, w.C.C, 7,800 per c.mm., platelets 135,000 per c.mm.

Bone marrow: no iron.  Erythropolesis ia normoblastic.

Serum iron: 22 ug. per 100 ml., T.I.B.C, 436 pg. per 100 ul,

Stool: trichocephalus ove and occult blood positive,

Urine: pus+,

Iiver function tests: serux bilirubin 1.2 mgm, per 10 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.,
/G ratic: O, /1.,

Vitamin C: 1,6 mgm. per 100 ml.

Vitamin A absorption test: first specimen 604 I.U, per 100 ml., rising
to 823 1.U, per 100 ml, after 4 hours.

Barium meal: duodenal ulger with pylorioc stenoais,

Free acid present on gastric analysis.,

Diagnoais: Iron-deficiency snaemia with pyloric stenosls due to 2
chronic peptic uleer.
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Case L4

Bel, African female aged 34 years (27441,/60)
Admitted: 1342.60 Occupation: Teacher

Jqistory: MHeadache f'or 1 yesr. Dysmenorrhoea, Painful right leg for
3 weeka, Dyspnoea an exsrtion for 3 weeis. Palpitatlons, Constipation.
Menses: C16 4/28. Dierrhoea with blood 1 zonth ago; 4 Teesarean sections.

Social and dietery history: Family income R5.00 per month; 4 children
and self; no alcohol, Diet: meat ohce a wesk; fish twice a week; milk
daily with porridge only and tea; eggs 1 a dsy; vegetables dsily =~
potatoes, spinach, cabbage; fruit - oranges and banenas frequently.

Examinstion: Marked pallor. C.V.S.: P, 82, 3.P. 110/70.
Heart: ejeoction gystolic murmur, Abdomen: splenomegaly.

Investigations: Wb 7 g. per 100 ml., 4,7.U.". 27+, reticulocytes 27,
platelat count 250,000 per Cekie

Bone marrow: contained no haemosiderin.

Serum iron: 3O ug. per 100 ml., T.I.5.C. 407 pg. per 106 ml.

Stool: normal,

Hrine: scanty red blood cells.

“dver function tests: serum bilirubin O4 mims per LX: ml,, ailkaline
phosphatase 5 K.,A, unite, zinc turbidity 14 units, thymol turbidity
7 units, total proteins 7.5 g. per 100 ml., albumin 3,2 g, per 100 nl.,
globulin 443 z. per 100 mle 4/C ratio: 0.7/1.

Vitamin C: 2,2 mgn. per 10" ml,

Vitemin A absorption test: first gpecimen 294 [.U, per 100 ml. rising
to 830 I.U, per 100 ml. after 4 hours,

Free acid preaent on gastric analysis,

Maantoux reaction: weskly positiwe,

Vitamin 312: 325 uug. per nl,

Disgnogig: Iron-deficiency anaemia probably due to repeated Caesarean
aections.
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Casa 45

G.l. African femsle aged 53 ysars (7176/61)
Admitted: Ld3.61 Ocoupation: lousewife

History: Broncnial asthma for 20 years; exacerbaticn for 1 dey.
Swelling of legas and dlzziness for 1 week,

Social and dletary history: Financielly assisted by sister es has
no income of her ovm, Two live children, 4 dead. “ost-mencpausal,
Diet: meat twloe a week; eggs and {ish occasionally; vegetasbles 3
times a week; fruit once a week. (Probably a poor diet).

Lxeninetion: Dyspaoeic. Kucous membranes pale. Cedema of legs
and secrum, C.V.3.: P. 80. BE.P, 13/90. Gellop rhythr,

Chest: marked bronchospesm. ~£bdomen: 3 fingerbreadths hepatomepaly.
Sigmoidoacope passed up to 15 cms and no lealon seen.

In_v;_’qsti%agons: Hb 9.4 e per X0 ml., 2.C.H,C. 285, reticulocyte
count 6%, 5.C.C. 7,200 per csmm. with 17/ eosinophils,

Serum iron: 19 pg. per XC ml., T.I1.B.C. 445 pg. per 179 md,
Stool: weakly positive for occult blood.

Uring: rormsal,

Vitamin A absorption test: first ssecimen 127,06 I.U. per Vi ml,
rising to 352.8 I.,U, per 100 ml, after 4 hours.

Fet balance: totel faecal fat content: 21,2 g., 5.8 ga, 12.0 2.,
L7 g+ per 24 hoursstool each,

Freec acid present on gastric enalysis,

Farium meal: normel,

Vitamin B12: 223 pug. per ml,.

Darium enema: normal.

Disgnosis: Iron-deficiency ansemis duc to sub-oclinical steatorrivea.
Bronchial eathma,
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Case L6

RN, Africen femsle aged 30 years (16522/62)
Admitted: 22.5.62

History: Terminal hasmeturia associated with dysuria, frequency and

pein in the left iliac fossa, for 2 months, Swelling of the feet and

face for 2 weeks, Dyspnoea on exertion and tiredness for 1 weeck,

¥enses: normal, Occasional palpitations. Disziness for 6 mantha.

No history of blood loss,

1956/8 In King Bawsrd VIII Hosplital ~ "heart trouble® - swelling of
feet without dyspnoea.

1959 o " " " ~ antepartun hasmorrhege for which

she had required a blood txransfusion,
1961 n " n v - treated for sbdominsl pein,
Soaial ai hi 1 1953 - miscarriage; 1956 - stillbirth;

1959 a live b . Father died - ? cenme; mother well, 4 aiblings

all of whor ere well, Neither drinks nor smokes, Diet: meat 3 times

2 week {3 lbs. weekly for 2 adults), No milk, Fiah once s week. No
eggs, Fruit - bananesx and epples daily, Vegetebles - cabbege, pumpkin,
onion, potatoes. No beans, tomatoes, peas. Main diet: rice, mealie
meal porridge, potatoss, ocsbbage and meat.,

t Not ill, Slightly built. Pellor end slight oedema of
t. Early koilonychia. Smooth tongue. C.V.S.: P. 80. B,P. 125/85,
Short systolic mnmur, Abdomen: 2-3 fingerhreadtha amooth non tender
hepatomegaly; 1 fingerbtreadth splenomegaly. Rectal examination: normal,

Invegtigationa: Hb 8.5 g. per 100 ml., M.C.H.C. 27%, reticulocyte count
3.6%, #.C.C. 7,700 per c.mm,, platelets 653,000 per c.mm,

Bone marrow: no haemoslderin, Fairly ective, normoblastic erythropoiesisa.
The normoblasts are smell,

Serun irem: 17 pg. per 100 ml., T.I.B.C, 506 pg. per 100 mi,

Urine: albumin, pus, red blood cells; ove of 5,hasmatobium; B,coli
cul tured,

Stool: no emormality.

Chest X~ray: normsl.

Liver function tests: serum billrubin 0.9 mgm. per 100 ml., elkaline
phosphatase 6 K.A. units, rinc turbidity 7 unita, thymol turbidity 2
units, totsl proteins 6,9 g. per 100 ml,, albumin 2,5 g, per 100 ml.,
globulin L.k g. per 100 ml., A/G ratio: 0.6/1.,

Protein electrophoresis (in g. per 100 ml,): elbumin 1.6; globulina:
a} 0.9, a2 2.0, B 1.8, gamme 2.4, total protein 8,7.

Mentoux: positive.

Vitamin C; 2.5 mgm. per 100 ml,.

Vitamin A absorption test: first specimen 268 I.U. per 100 ml. rising
to 1797 X.U. per 100 ml, after 4 hours.

Barium meal: normal.

Free acid present on gestric analysis,

Rlood urea: 18 mgm. per 100 ml,

Disgnosis: Iron-deficiency ansemia essociated with urinery bilharsiesis
and probable cirrhosis of the liver with bleeding ocesophegesl varicss,
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Case L7
H.N, African female aged 62 years (34224/62)
AdpAtted: 13.11.62 Oooupation: Housawife
H Generally unwell for 1 month, feeling wsak, mildly breathlesa;

watery dlarrhoea for 1 week, Post-menopausal for yeara, No symptons
suggeative of peptic wlceration, no blood loss in stocls or melaena,

%ociﬂ and die}ﬁ history: Has 5 children, the youngest child being
years old. t does not include meat, fish ar efigs - consisting
largely of samp, beans, meslie rice, tea and dread.

Exemination: Wasted. T. 99 - 100°F, Pellegra dermatitis foresrms.
Mucoses pale. Smooth tongue. P. 100. B.P. 90/60. Ejection gystolic
mirsur at all areas,

In tions: Hb 4.0 g. per 100 ml., ¥.C.H.C, 25%, reticulocyte
count . » W.C.C. 7,(:00 por C.mm.

Bane maYrow: no hesmoaiderin,

Serur iren: 20 ug. pexr 100 ml., ¥.I.B.C. 297 pg. per 100 ml,

Urine: normsl.

Stool: ova of hookworm; occult blood strongly positive; Shigells
flexner 2 oultured.

Cheat Xe-ray: normal,

Idver function tests: serum bilirubin O.4 mgm, per 100 ml., alkaline
phosphatase 8 wmits, zinc turbidity 8 units, thymol turbidity 2 units,
total Pmteim 6.8 ge DPOT 100 mlo. alb\min 2.5 . per 100 ml-, globulin
4.3 g. per 100 sl,, A/G ratios 006/]..

Protein electrophoresis (in g. per 100 ml.): albumin 1,1; globulins:
a] 0.7, a2 0.8, B 1.1, gamme 1.4, total protein 5,1.

Mantoux: negative,

Vitamin cx 1.0 .12 ¢a ¥y PQI' 100 ml.

Vitamin A absorption test: first specimen 50 I.U. per 100 ml., rising
to mz I.U- perlOO nlc Bfter ll-hmmli

Fat halance: total faecal fat contemt: 17.6 g., 8.3 g., 10.1 g. per
2l hours stool each,

Barius meel: stomach smptied at repid rate, i.,e, evidenoe of gastro-
intestinal hurry, in keeping with avitamosis.

Free acid present on gestric analysi=.

Glucose tolersnce test (in mgm. 100 ml,): Fasting blood sugar 100,
152 (¥ hr.) 152 (1 br.) 182 (17 hr.) 126 (2 hr.) 108 (2} hr.).
Barium enema; normsal.

Diegnosis: Iron-deficlency ansemis asmsociated with pellagra emd
hookworm infestation together with malabsorption.
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Case 48

M.G. African femsle aged X years (28245/62)
Admitted: 18,9,62 Occupation: Housewife

Higtory: Progressive dyspnoea on exertion associated for last 2 months
with burning retrosternal pain, for 1 year, Palplitations for 1 year.
Swelling of feet for 2 montha, Activities limited for last 6 months
because of dyspnoes, Anorexia for 2 months, Menses: 2/12 amenorrhoea;
recalls heavy menses for 2 months in mid year immediately prior to
emanorrhoes, as treated for dyspnoes on exertion 3 months sgo.

Social end dletary history: Merried. 5 children, the youngeat belng
7 yeers old. Diet: poor. Mainly msige products with meat once or
twice a month; ocoasionally vegetables; no milk, eggs or fish,

Examinetion: Distressed. Dyspnoelc at rest, Afebrile. Marked pallor,
Smooth tongue. Flet nails, Oedems of legs and sacrum, Werm periphery,
Jugular venocusg pressure elevated., C.V.S.: P, 112, oollspsing. B.P.
150/50. Apex beat in the 7th intercostal space in mid axillery line
and both a right and a left ventriculsr impulse felt, Murmurs of mitral
inocompetence and sortic incompetence and possibly sortic stenosis
sssoclated with a thrill in the neck., Abdomen: ) fingerbreadthe tender
hepatomegaly. Spleen Just palpable,

Investigations; Hb 7.4 g. per 100 ml., M.C,H.C. 27%, reticulocyte
oount 2.8%,
Bane marrow: no haemosiderin. Micronormoblagtic erythropolesis,

Serum iren: 25 pug. per 100 ml., T.I.B,C, 365 pg. per 100 ml.

Urine: normel,

8tool: cysts of E.goll and negative for occult blood,

Cheat X-rgy: massive generalised cerdiomegely with pulmonsry congestion,
Liver function tests: serum bilirubin 0.6 mgm, per 100 ml., elkaline
phesphatase 7 K.A, units, sinc turbidity 15 units, thymol turbidity &
units, totel proteins 7.9 g. per 100 ml., albumin 2,5 g, per 100 ml.,
globulin 5.4 g, per 100 ml., A/G ratio: 0.5/1.

Protein electrophoresis (in g. per 100 ml.): albumin 2.1; globulins:

s O.L, “2 009, ﬂ 1. 7' gamng 2-)4., total protein Te 5.

Kantoux: positive,

Vitami-n C: 009 hgm, per 100 mla

Vitamin A sbsorption test: first speclmen 218.4 I.U., per 100 ml. rising
to 1486.8 I.U. per 100 ml. after 4 hours,

Free acid present on gestric analysis.

Electrocerdiogram: left axis deviation with left ventricular hypertrophy.
Blood culture: Staph, ﬂmﬁg

Anti-gtreptolysen titre: 125 ta.

Vitamin B12: 444 pug. per nl.

Disgmosis: Iron-deficiency snaemie essociated with congestive cardiac
fallure die to chronic rheumatic heart disense.
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Casg 49

B.M., African female aged 58 years (19555/62)
Admitted: 23.6.62 Occupatian: Houeewifes

Higtory:s Dicziness, malaise, headsche, for about 1 year. Dyspnoea
on exertion. Palpitations. Post-menopausal for many years. No
history of blood loss,.

Social and dﬁ%h‘:__m: Married., Husband dled long ago of "chest
trouble”. Ko chi . lives with nieces (6 in houss). Unemployed.

Diet: meat rarely; nc milk; fruit rarely. Mainly mealie meal porridge,
samp, beans, mealie rice, Does not get sufficient food herself.

tient Not 11l looking, Pallor of mucous membrasnes, Tongue:
normal. 1 finger-nall flat. C.V.S.: P, 108, B.P. 190/90. Short
systolic mirmur. Abdomen: 3 fingerbrsadths soft non-tendsr hepetomegaly.
No splenocumegaly. .

In stions: Hb 4.2 g. per 100 ml., M.C.H.C. 2%, reticulocyte
count 6,3, W.C.C., 12,000 per c.mm, with 21% eosinophils, platelets
660,000 per C.mE.

Bone marrow: no irom seen., Falrly active erythropoiesis, micro-
normoblests.

Serum iron: 9 ug. per 100 ml,, T.I.B.C. 325 ug. per 100 ml,

Urine: normal.

Stool: ova of hookworr and trichocephsalua,

Cheet X-ray: normal.

Liver function tests: serum bilirubin 0,5 mgm., per 100 ml., alkeline
phosphatase 6 K,A., units, zinc turbidity 8 units, thymol turbidity
2 units, total proteins 6.2 g. per 100 ml., albumin 2.7 g. per 100 ml.,
globulin 4.5 g. per 100 ml., A/G ratio: 0.4/1.

Protein elsctrophoresis (in g, per 100 ml.): elbumin 1,6; globulins:
a3 0.5. QD 0.6. s 1.0. gamma, 2-0, total plvtein 5.7.

Mantoux: positive,

Vitamin A absorption teat: first specimen 638, I.U, rising to 1260
I.U. per 100 mlo th&r l} hm.

Barium meal: normai,

Fres acld present on gastric analysis,

Blood urea: %7 mgm. per 100 ml,

Diagnosis: Iron-defleiency ansemia due to hookworm infestation.
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A50.
Case 50

¥.¥. African male aged 25 years (18891/62)
Admitted: 16.6.62 Occupation: elsctricien's
asgdstant.

History: VWeaimess end tiredness for 2 months., Left upper quadrant
pain and beckache for 2 weaks. Unproductive cough for Jj deys.
Dyspnoea on exertion and palpitations.

Social end Metary histoxy: Married and has 2 children. dorks as
an eleotricien's assistant earming R7.90 a week., Diet: predominantly
maize and its products.

m%tlg: Looks 111, MKucous membranes pele. C,V.S,: P, 80,
? oollapsing. B.P., 150/80. Ejection systolic murmur, Abdomen:
5 fingerbreadths mildly tender splenomegaly. 2 fingerbreadtha
non-tender hepetomegaly.

n ions: Hb 6.0 g. per 100 ml,, ¥.C.H.C. 24%, reticulocyte
oount 6,74, W.C,C., 3,400 per o.mm,, platelets 52,000 per c.mm,
Bone marrow: no hasmosiderin secen., A normally cellular marrow with
normoblastic erythropoiesia, Myeloid series normal, A few mega-
karyocytes observed.
Serum iron: 25 ug. per 100 ml., T.I1.B.C. 410 pg. per 100 ml,
Urine: normn],
Stools cocult blood positive.
Chest X=ray: heart enlarged.
Liver funotion testa: serum bilirubin 0,7 mgm, per 100 ml., alkalins
phosphatase 10 K,A, units, zinc turbidity 17 unite, 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/G ratio: 0.8/1,
Protein eleotrophoresis (in g. per 100 ml.): albumin 2.0; globulins:
a3 0.5. a2 0.7, ﬁ 1.1, gamns 202‘\0
Mantoux: positive.
Vitanin C: nilo
Vitamin A ebsorption test: first specimen 117.6 I.U. per 100 ml.,
rising to 478.8 I.U. per 100 ml, after 4 hours.
Barium msal: nil definite; cesophageal varices not entirely excluded.
Free acid present without stimulation on gastric analysis.
Elsctrocardlogram: normal.,
Redio-active vitamin B1l2 absorption test: normel.

Diegnoxlsg: Iron-deficlency anssmie associated with cirrhosis of the
liver end congestive splenomegaly.
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Case 51
P.M, African male eaged 17 yeers. (33228/61)
Admitted: 27.30.61 Ocoupation: nil.
History: Diarrhoea with blood, pessing 5-6 stools per dey, for 4 months.

Haematuria for a long time,

Soclal and dietary history: Idves with mother. Diet: meat, milk and
fish ocoesionally, Also has peas, potatoes, msalies. Predominently
naige products.

BExemination: Not 11l looking, Feirly poor nutrition, Mucous membranes
pele, C.V.S.: P, 108, B,P. 110/80, Abdomen: 1 fingerbreedth soft
non tender hepastomegely. Sigmoidosocopy: pink mucosa with superficial
open ulceratian,

Investigationg: Hb 9.2 g. per 100 ml,, M.C.H.C. 30%, reticulocyte count
2.&, W.C.C. 10,300 per c.mm., platelets 620,000 per c.mm.

Bone marrow: no iron, Active cellular marrow with normoblestic erythro-

pOi“iBo

Serun iron: 10 pg. per 100 mi,, T.I.B.C. 370 pg. per 100 nml,

Urine: red blood cells, pus cells, viable forms of S.hasmatobium.

Urine oculture: gram-negative bacillus, non-hasmolytic Streptococeci,
M' ) ilcus,

Stool:s E.higtolytics (trophozoites). Viable S.hasmatobium, non viable
S,mensonl, Blood+++, pus+, macus+,

Cheat Xe-rsy: normal,

Liver function tests: serum bilirubin O.4 mgm, per 100 nl., elksline

phosphatase 14 K.4., units, ginc turbidity 7 units, thymol turbidity

2 units, total proteins 6.7 g. per 100 ml., albumin 2,9 g, per 100 nl,,

globulin 3.8 g. per 100 ml,, A/g‘ratio: 0.7/1.

Protein electrophoresis (in g. per 100 ml,): elbumin 2.5; globulins:

2] 0.4, @2 1.0, B 1.1, gemma 2,5, total protein 7.5.

Mantoux: positive.

Vitamin Cs 1,06 mgm. per 100 al,

Vitemin A absorption test: first spacimen 733 I.U., per 100 ml., rising

to 924 I.U, per 100 ml, af‘ter 4 hours.

Fat balance: total faecal fat content: less than 5 g. per 2, hour stool.

Barium meal: duodenal cap a little deformed, suggesting an ulcer near

the left formix,

Free acld present on gestric enalysis,

Intravenous pyelogrem ~ Control: celcification of bladder; spina bifida

occulta invelving L5; kidneys normsl,

2h~hour urine: negative for acid-fast bacilli.

Blood urea: 36 mgm. per 100 ml,

Diagnosis: Iron-deficlency anaemia associated with amoeblc dysentery,
urinary infection with bilherzlaesis and a probable duodemel
ulcer,
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Cass 52
I.M, Africen male aged 9 yoars (26760/62)
Admitted: 23.9.62

History: Loose watery stools 4=5 times a day for 1 month. Swelling
of the abdomen snd feet for 1 week,

Soociel and detary higtory: No family history of tuberculosis,
Poor dlet.

tiont: Emaciated, Pale. Oedeme of legs and sacrum,.
C.V.S.t B.P. 115/70, Abdomen: gaseous distension of abdomen.
Shifting dullness present. 1 flngerbreadth hepatcomegaly.

__I_mq%: Hb 7.3 g. per 100 ml,, W.C.H.C. 30%, reticulocyte
count 3,50,
Bone marrow: no iron greanules., Erythropoiesis active and normoblastic.

Serur iren: O ug. per 100 ml,, T.I.B.C. 313 ug, per 100 ml.

Urine: albumin trace, pus+, scanty red blood ocells,

Stool: ova of hookworm, ascaris and trichocephalua. No occcult blood,
Non viable ove of S.haemstobium, Culture: negative.

Chest X=ray: left hilum enlarged and perihilar changes present - ?Kochs,
Serum proteina: total 5.2 g. per 100 ml,, albumin 1.6 g. per 100 ml.,
globulin 3,6 g, per 100 ml., 4/G ratio: 0.4/1.

Mentoux: positive.

Vitamin A absorption test: first specimen 126 I.U. per 100 =ml.

rising to 1512 I,U. per 100 ml., after 4 hours.

Barium mesl: normal.

Sputa: negative for acid-fast bacilli,

Barium enema: normal exoept for gassous distenzion of large bowel.

Diagnoels: Iron-deficlency ensemia with hookworm infestation,
Halmatrition with mutritionsl cedema.
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Case 53

AM. Africen mele aged 61 yeers (273143/62)
Admitted: 7.9.62 Ocoupationt Farmhand

History: Vomiting efter meels, associated with upper abdominal
disocomfort, for 3 months. Dyspnoea on exertion. No haematemesis
but recalls melaensz about 2 month's ago.

Socisl and dietary higtory: Merried. 9 deughters. Vorked as e farm-
hand in the dairy earning R5.00 per month without having to pey rent

on the room cccupled. Unemployed for 1 year. TFor last 3 months lives
with married deughter in Durben ? son-in-lew's sarmings, Diet: breakfast -
porridge, Ianch - curry, meat, vegetable. Supper - rics, curry, mealle
rice. Meat: 2-3 times a weesk; fish occasionally only; eggs previously
deily now occasionally; milk - now with tsa only; vegetebles - potatoes,
carrot, cabbage - 2=3 times a week, Used to drink Xaffir Beer twice s

day (5¢.) - no drinking for 3 months. Smokes moderstely.

Examination: Not distressed. Pallor marked, Tongue amooth. Apyrexial,
C.V.8.: P, 72. B.P. 110/65. Abdomen: dilated hypogestric veins filling
fron sbove, Reotal examination: normal,

Investigations: Hb 5.2 g. per 100 ml,, ¥.C.H.,C, 26%, reticulocyte
count 2.?&, #.C.Co 11,500 per o,mm., platelets 156,000 per c.mm.

Bone marrow: no hsemosiderin.

Serum iren 21 ug. per 100 ml., T.I.B.C. 306 ug. per 100 ml.

Urine: normal,

Stool: occult blood strongly positive: cysis of E.coll and E,hartmanni.
Chest X~xray: normal,

Liver function tests: serum bilirubin 0.4 mgm. psr 100 ml., ealkaline
phosphatase 6 K.A, umits, zinc turbidity 12 units, thymol turbidity

3 units, totsl proteins 6.0 g. per 100 ml,, albumin 1.8 g, per 100 ml.,
globulin 4,2 g. per 100 ml., ratio: 0.4/1,

Protein elsotrophoresis (in g. per 100 ml.): elbumin 1.6; globulins:
01 0.5, 74 0.7, <] 1.2. gamma 1-5’ total pI'Otein 55,

Mantouzr: negative.

Vitamin C: 0.3 mgm, per 100 nl,

Barium meal & swallow: normal., Appears to be some xigidity of antral
eree and ? a filling defect. (Mucosal studies of this eres not done).
Elsctrocardiogram: normal.

Blood sugar: 84 mgm. per 100 ml,

Disgnosis: Iron-deficlency ansemia due to chronic gastro~intestinal
blood loas. No finel diagnosis was established becanse
of patient's uncooperation,
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Case 54

LN, African mele aged 29 yeexrs (20589/62)
Admitted: 24.3.62

History: Pain in the upper abdomen for 2 months. Cough, productive
of white sputum, for 1 month., Haemoptyslis for 2 deys. Loss of
eppetite. No dysentery nor any blood loas.

Dietary history: Dlet poor. Alccholic intake heavy.

Examination: Ill., Pyrexiel, Mucous membranes pale, C.V.S.: P. 132,
S1ight cedema of legs. B.P. 140/60. Chest: 7 amall left pleural
effusion with left lower lobe collapse. Friction rub left base.
Right fimdng: hasmorrhege., On sigmoidoscopy: mucosae pals,

Investigations: 8.7 g. per 100 ml., K.C.H.C. 287, reticulocyte count
10.%, #.C.C. 18,100 per c,mm,, platelets 660,000 per c.mm,

Bone merrow: trace of iron present. Erythropoiesis normoblastic;
increase in pleama cells. Marrow sctivity normel.

Serum iran: 35 pg. per 100 al,, T.I.B.C. 359 ug. per 100 ml.

Urine: normal,

Stool: ova of trichocephalus; coysts of E.coli; weakly positive for
ogeult blood,

Chest X-ray: conpolidation lsft lower lobe,

Cheat screening: changes at left bass with elevation of diaphragm

on lef't,

Liver function tests: serum bilirubin 0,52 mgn, per 100 ml., alkaline
phosphatese 17.0 K,A., units, zinc turbidity 16 units, thymol turbldity
249 units‘ total pmtain 601} g+ per 100 ml., albumin 1.2 g. per 100 mlc,
globulin 5.2 g. per 100 ml., A/G ratio: 0.2/1.

Protein elsctrophoresie (in g. per 100 ml.): albumin 1.1; globulins:
G} 0,6, a2 1.3, B 1.3, ganma 3.3, total protein 7.6.

¥antoux: positive,

Vitemin A absorption test: first specimen 117.6 I,U. per 100 ml.,
rising to 252,0 I.U, per 100 ml, after L hours.

Fat belence: total fascel fat content: 9.2 g., 11.2 g., 2.8 g., 4.8 g.
per 2, hours stool each,

Bariunm mesal: normel.

Free acid present on gestric analysaia,

Blood culture: negative.

Liver pus: contained trophozoites of Ii,histolytica.

Blood urea: 22 mgm. per 100 ml.

Disgnosis: Ruptured left lobe amoeblc liver abacess.
Iron-deficiency anaemia with mild malebsorption.
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Case Hb HeCalio,Co Retics. Serum iron T.I.8.C, Bone marrow
No. (g+/100 ml.) % (ug./100m1.) (ug./100ml.) iron grading
L0 5e2 22 1.2 12 499 0

41 4,0 21 5.6 8 L6 0-I

L2 3.4 X 3.2 17 N7 0

43 7.8 28 2.4 22 4,36 0

Ll 7.0 27 2.0 3 507 0

45 2.4 28 6.0 19 445

L6 8.5 27 3.6 17 506 o

57 4.0 25 7.0 N 297 0

L8 7.4 27 2.5 25 365 0

49 ho2 23 6.8 9 325 0

50 6.0 24 6.7 25 420 0

51 9.2 0 2.4 10 370 0]

52 7.3 30 3.5 Q 319 0

53 5.2 26 2.5 21 306 c

1N 5.7 25 10.4 35 359 0-I
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Case Serum Alkaline Zine Thymol
No. bilirubin osphatase turbidity turbidity
(mgm./100m1.) (X.A. unita) (units) (units)
L0 0.5 22 ? 3
NS 1.6 37 1 9
W2 C.8 8 3 2
43 1.2 6 8 2
LA Ol 5 1y 7
L5
46 0.9 6 7 2
L7 C.4 8 8 2
L8 0.6 7 15 4
49 0.5 6 8 2
5C 0.7 10 17 5
51 Ook 1, 7
52
53 Ouly 6 12 3
54 0.52 17 16 2.9
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Case Age o, of Hb
No. Pregnancies (g./100ml.) 7%
l 21 - 12.2 }3
2 28 6 1.7 35
3 25 12.9 52
4 20 10.6 b2l
6 31 2 10.3 28
7 29 6 11.5 29
8 132 5 13,2 32
9 38 5 13.4 0.5
10 15 - 12.0 30
11 17 - 12.0 0
12 16 - 4.6 32.5
13 39 10 11.6 32
1, 21 1 12.0 32.5%
15 38 6 13.1 .5
16 15 - 12.h 35
17 21 - 15.6 36
18 21 - 11.8 32
19 32 - 1.3 31
20 15 - 12.3 3
21 20 2 12.9 32
22 29 L 11.1 31
23 19 - 1.0 13
21# 20 - 12.8 3105
25 p. e} - 13.8 32
Total number of ceses - 25
Kean 24 1.9 12.5 32.0
Renge 15 0 10,3 28
to to to to
39 10 15.6 36
SECOND TRIMESTER
26 25 6 12,4 33
27 27 2 10.4 by
28 28 - 12.8 35
29 22 - 9.2 2906
X 30 5 7.9 28

HARMATOLOGICAL VALUES OFP INDLIAN #DNSy IN PRUGNANCY

A.60.

Table L4
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A.elb

Cese Age Mo, of Hb ¥.C.H.C. Plasma T.I,B.C. g
No. Pregnencies (g./100nl.) gl iren saturation
(ug./100 ml,)

31 38 5 11.0 32 16 506 3.2
32 24 3 9.0 0 50 530 9l
33 24 3 13,3 35 91 621 1.7
3, 20 2 7.3 26 13 Li3 2.9
35 33 3 n.7 35 83 401 0.7
36 2, L 11.6 n 22 472 L7
37 18 1 13.1 3, 91 L3l 21.0
38 32 N 7.1 28 26 455 5.7
39 23 p) 10.5 31 54 508 10.6
L0 22 1 11.8 32 VR 500 8.8
1 25 1 11.2 3 59 175 12.4
42 25 2 1.1 30 46 536 8.6
L3 28 5 11.0 32 58 458 11.6
Ly 25 3 11.4 3% L2 402 0.4
45 26 3 12,3 3, 60 551 11.1
L6 26 2 13.0 33 51 496 0.3
&7 30 5 11.0 32 52 562 2.3
48 22 2 8.5 29 L6 561 8,2
49 22 2 11.0 31 L6 473 3.8
50 21 1 0.1 32 42 408 10,3
52 30 2 12.5 31 53 388 13,6
53 % 4 13.0 36 85 470 17.7
51, 22 7 6.0 2% 3 565 5.5
55 26 L 10.1 n 37 557 6.7
56 27 3 11.2 32 96 iNgt 2.3
57 2 1 11.8 32 82 562 49
58 18 - 10,2 32 8, L8) 17.4
59 35 6 11.6 32 55 K75 11.6
60 P8 - 13.1 32 75 48y 15.5
61 27 A 10.1 33 29 158 6.0
62 X L 11.0 31 39 480 8.1
63 25 1l 12,2 33 78 503 15.5
el 19 - 1.2 34 43 357 12,0
65 27 5 10.9 33 51 W2 1.5
66 3, 2 10,5 33 40 500 8.0
67 29 4 11.0 BN 95 423 22.4
68 22 1 10,2 31 42 552 7.6
69 29 3 10.7 33 92 482 19.1
70 26 2 11.3 3 L7 549 8.6
71 24 1 7.8 28 3L L2 7.7
72 27 3 10.6 b L2 560 7.5
73 2 5 10.5 32 99 549 18.0
T4 21 2 0.5 3 7 546 Lyl
b 2 - 12,3 31.5 75 521 Uk



A.62.

Case Age No, of Hb H.CeHoCo DPlesma T.I.B.C. e
No. Pregnsncies (g./100ml.) 4 iron saturation
(ug./10C ml.)
76 22 2 12,0 34 71 531 13.3
7 23 3 6.9 27 40 610 6,6
78 24 3 11.0 32 L2 562 7.5
79 19 - 13,2 3 67 318 2,0
0 Vol 4 10,9 33 39 529 74
81 28 L .7 33 5 428 12,6
82 26 3 11,6 33 79 528 15,0
83 30 6 11.9 33 55 Shh 10,1
8l 18 - 12.3 31 86 W3 19.4
85 19 1 10,8 32 62 582 10.7
86 31 5 12,2 33 38 4,98 7.7
87 36 4 11,1 32 3 574 549
83 33 5 12,1 33 58 627 9.3
89 31 8 12,2 32 50 551 9.1
90 25 2 &.8 25 2 543 C.h
91 28 7 9.6 3 26 564 L.6
92 13 - 8.7 3 17 569 3.0
93 L0 7 10,1 32 91 457 13.9
9 33 - 6.8 26 »n 520 5,8
95 X 2 11.0 32 85 565 15.1
96 P2o) 1 11.4 31 33 643 5.1
97 19 - 4.6 32 170 565 30.2
98 31 6 11.6 33 55 545 10,1
99 21 1 12,7 33 54 516 10.5
100 26 2 11,2 31 55 550 10.0
Total number of cases - 75
uﬂ.ﬂ 508 208 1009 3116 5‘#06 51102 10.9
Range 18 o 6.0 2 2 318 Ok
to to to to to to to
40 8 14.6 36 170 733 30.2

THIRD TRIRESTER

101 18 - 12,5 32 68 508 13.4
102 22 3 12.5 36 82 532 15,
103 33 5 8.2 27 49 534 9.2
104 3 7 12,3 33 67 579 11.6
105 25 3 7.7 28 10 505 2.0
106 3 8.1 28 P 565 3.5
107 22 2 12,1 31 5L 531 10,2
108 3 10,0 29 15 565 2.7
109 .+ 2 11.8 n 56 586 9.6



A.63.

Cese Age No. of Hb M.C.E.C, Plasme T.I.B.C. %
No. Pregnancies (g./100=l.) % iron saturation
(ug./100 ml.)

110 3 9 11.8 32 102 612 16,7
111 2% 5 8.9 29.6 21 531 4.0
112 19 - 12.2 32 36 550 6.6
113 22 - 1.3 32 53 547 9.7
11, 2 L 11.0 34, 16 540 3.0
115 27 5 11,7 33 19 569 3.3
116 26 6 7.8 35 1 574 2.4
117 33 8 11.9 34 71 651 10.9
118 20 2 9.8 31 33 5452 7.3
119 V) 1l 9.6 32 38 416 9.1
120 22 1l 9.2 31 19 318 6.0
121 41 9 10.1 32 43 507 8.5
122 23 1 11.0 j o] 4 70 8.7
123 30 3 12,7 33 39 L34 9.0
124, 3 6 10.6 32 39 INK 8.7
125 2l 1 8.0 30 23 353 6.5
126 26 5 11.2 33 41 356 11.5
127 31 5 11.4 33 L6 396 11.6
128 32 1 7.5 28 16 Wb 3.6
129 28 I 12,2 3] 62 506 12.3
130 21 1 10.9 32 28 4,28 6.5
13 19 - 13.0 32 63 457 13.8
132 27 2 9.8 32 23 451 5.1
133 35 7 11.2 B K0 4o 9.8
13, 29 2 9.3 29 3 408 0.7
135 25 2 3.1 28 12 L13 2.9
136 23 2 9.4 31 62 466 13.3
137 25 3 11.4 33 55 4,88 11.3
138 26 2 10.5 31 43 472 9.1
139 27 3 12.2 30 67 L72 4.2
o 29 5 10.1 32 43 509 8.5
TN} 23 2 12.3 31 L5 545 8.3
142 29 8 10.7 33 6l 603 10.6
143 3, 8 11.1 33 66 541 12.2
pINN 28 5 8.2 29 38 492 7.7
145 23 ? 11.6 33 61 389 15.7
146 39 7 11.2 32 59 569 10.4
TN 24 2 8.7 29.5 25 536 4.7
148 21 2 9.9 29 ] 486 8.4
149 28 3 13.4 33 L2 53 7.9
150 22 3 12.7 33 65 564, 11 5
151 19 1 10.9 31.5 3 532 6.4
152 23 3 12.9 35 79 L75 16.6
153 Lo 8 10.2 30 32 542 5.9
154 23 3 10.3 33 37 567 6.5



A.6Y.

Case Age No, of Hb M.C.R.,C., Plasma T,1,B.C. %
No. Pregnancies (g./100ml.) % iren saturation
(#g./100 ml.)
155 21 - 13.0 32 70 513 13.6
156 0 7 9.9 29 68 562 12.1
157 2 L 9.0 27 9 559 1.6
158 3 5 9.1 2 5k 633 8.5
159 33 2 10.8 0 60 630 9.5
160 29 5 9.2 3 13 565 2.3
161 L0 8 1.2 33 78 520 15.0
162 35 é 10.4 32 S0 650 13.9
163 27 2 11.3 32 59 596 9.9
164 21 - 11.2 n, 121 396 30.6
165 X 7 12.8 33 97 W40 22,0
166 21 1 5.8 n 7 568 6.5
167 3 4 8.8 29 L5 597 7.5
168 30 7 11.3 31 n 553 13.9
169 25 - 8.9 30 46 586 7.9
170 26 5 9.8 32 46 516 8.9
171 21 1 11.6 b 42 537 7.8
173 19 - 12.2 32 77 625 12.3
174 bY4 9 10.1 33 23 543 4.3
175 37 7 11.2 3 32 542 5.9
Total number of cases - 75
Mean 2.2 3.7 10.8 3.4 46.7 513.9 9.2
Range 18 0 7.5 27 9 318 0.7
to to to 1) to to to
41 9 4.2 26 121 651 0.6



A,65.
Table %
HARMATOLOGICAL VALUES OF AFRICAN YOMAN IN PREGNANCY

FIRST TRIMESTER

Case Age No, of Hb ¥.CoHsC. Plasma T.I.B.C. %
No. Pregnancies (g./100 ml.) % jron saturation
(ug./100 nl.)

176 27 3 12.2 32 95 415 22.9
177 23 2 12.5 32 168 384 43,8
178 33 9 13.2 33 23 340 27k
179 40 L 12.6 31 50 255 19.6
180 18 - 13.6 33 104, 405 25.7
181 19 - 10.8 31 61 321 19.0
182 28 6 12.2 31 116 419 27.7
1233 26 2 12.4 33 89 463 19.2
18, 2h - 12,2 3 91 381 23.9
185 20 - 15.5 34 81 32, 25.0
186 17 - 13.2 33 81 172 21,8
187 S 1 1344 31 40 290 13,8
188 25 3 11.2 3 71 nl 22,8
189 2 1l 11.2 31 2 250 8.4,
190 x - 12.2 3 78 295 26.4
191 3 h 13.9 30 60 371 16,2
193 32 3 13.4 33.5 92 e 28,9
194 15 2 4.2 32 106 346 30.6
195 58 9 14.6 34 71 2hd, 29.1
196 38 2 13.9 30 191 322 59.3
197 22 1 12.6 32 54 326 15.6
198 40 1l 15.9 35.5 119 278 42,8
199 25 1 13.4 33 123 30 38.4
200 31 3 12.4 32 35 248 1.1
Total number of cases = 25
¥ean 28 2.3 13.0 32.1 85.8 332.2 2.6
Renge 17 0 10.8 30 0

to to to to to m“...w mmw

58 9 15.9 3545 131 463 59.3

SECOND TRIMESTER

a1 24 - 12.0 3 96 501 19.2
202 18 - 11.7 32 99 679 4.6
203 19 - 11.6 33 78 4938 15.7
204 16 - 12,5 3 8l 479 17.5
205 21 1l 13.6 3l 73 368 19.8



A‘66 L)

Case Age No, of Hb ¥.0.H,C. Plasma T.I.B.C. A
No. Pregnancies (g./100m1.) % iron saturatiaon
(HS‘/IOO 510)

206 26 1 12.0 33 78 INN.] 17.4
X7 28 7 12.9 32 93 847 2.8
208 22 1 12,7 33 85 469 18.2
209 13 - 11.1 33 65 459 Uy, 2
210 23 1 12.0 3 52 L5k 11.5
211 16 - 11.2 35 75 L3 16.9
212 33 9 13.9 33 97 289 33.5
213 38 8 10.9 32 56 INYN 12,6
214 22 - 13.4 33 89 359 2.8
215 29 5 12,2 32 87 476 18.2
216 3, 2 12.3 32 56 3L 15.3
217 21 1 11.6 33 90 319 28,2
218 17 - 12,1 b 70 510 13.7
219 20 - 12.9 35 106 372 28.5
220 27 6 12.6 33 66 44O 15,0
221 35 5 12.2 3, 11, 339 33.6
222 23 2 10.8 33 163 488 33,
223 2 - 12.2 32 88 ININ 19.0
22, 18 - 13.4 32 45 451 10.0
225 17 - 13.4 33 124 L48 27.7
226 20 1 13.1 33 60 192 15.3
277 20 - 11,2 32 111 INTs) 27.1
228 29 6 10.5 32 51 257 19.9
229 39 8 13,8 3 13 51 26.1
230 23 2 12.7 3% 52 267 19.5
231 27 1 11.6 33 (IN 309 20.7
232 31 5 11.3 32 122 416 29,3
233 2 3 12,6 32 113 538 21.0
23y, 21 1 12,6 35 131 401 32.7
235 2 2 10.5 31 52 4,68 11.1
236 19 - 11.0 32 108 39l 274
257 36 5 10.4 32 99 LO3 24,2
238 2 L 11.4 30 68 401 16.9
239 3, 5 11.8 31 67 465 Yoy
240 32 3 12,0 32 63 487 13.0
2i1 29 1 13,1 32 75 395 19.0
242 20 - 12,7 0 107 362 29.6
243 19 - 13.1 31 98 4,68 2.9
2ys 22 - 12.3 30 95 420 22.6
245 21 1 12.0 31 73 43 16,8
246 5 k 13.6 33 112 339 33.1
247 29 4 13.1 33 164 L05 0.5
258 23 1 12.6 33 85 L0 20,7
249 28 b 11.0 35 126 436 28,9
250 28 3 12,9 31 102 149 22.8



A.67.

YeCoHoCo

=
5
7

32
33
3%
33
3,
3k
3
34
35
32
31
32
n
31
30
35
35
33
31
30
33
32
31
31
50'-5

32.5
30
to

35

THI®D TRIMIESTHR

Case Age dNo. of Hb
Ko. Pregnancies (g./100 ml.)
251 27 2 10.6
252 22 2 114
253 19 - 12.7
254 21 1 4.1
255 22 3 13.8
256 7 3 12.3
257 21 - 13.4
258 30 N 13.4
259 25 5 L..2
260 28 2 12.0
261 41 9 11.7
262 23 2 10.5
263 32 4 0.1
264, 13 - 12.0
265 32 L 10.6
260 28 2 13.9
267 27 1l 11.9
268 22 - 11.0
269 23 2 1i.L
270 32 1 16.2
271 20 - 13.0
272 36 7 12,6
273 40 2 10,9
274 13 - 12.2
275 22 1 13.4
Totzl number of cases -~ 75
¥ean 2 2.4 12.2
Range 16 0 10.1
to to to
41 9 W,2
276 27 1 12.4
277 33 5 11.5
278 29 5 10.2
279 23 3 10.1
280 35 8 10.8
281 26 2 9.9
282 L0 6 11.5
283 16 - 12.0
28, 18 - 10.4

3
33
33
32
33
n
32
31
31.5

Plasma
iron

“.Il.B.C.

(ug./106 =l.)

L1
113
L7
101
10k
95
109
107
94
123
45
171
K0
n
42
98
53
73
112
92
75
59
78
55
83

87-3

41

to
164

175
113
127

63

68
167

78

521
383
I8
k77
260
405
376
38
430
533
L7
232
605
LA
519
450
536
397
382
4,86
370
439
432
41
52l

43.7

256
to

673

558
557
517
433

578
542
519
550

of
Vil

saturation

7.9
29¢6
10,5
21.2
28.8
23.5
29.0
284
21.9
23.1
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A‘ 68.

ot

Cese Age No.. of Hb M.C.H,C., Plasma T.I,B.C, o
No. Pregnancies (g./100ml1.) % iron saturstion
(ug./100 =1.)

285 17 - 10,2 32 150 569 26.4
286 37 8 12.4 32 82 602 13.6
287 23 - 12.9 31 a8 619 1.2
238 32 8 12.0 3} 86 4,96 17.3
2839 23 - 12.4 I 124 670 18.5
290 24 3 12.5 3 65 380 17.1
291 30 3 12.6 32 95 475 20.0
292 20 - 1.5 35 59 571 10.3
293 32 3 12.5 3 82 601 13.6
234 25 2 11.7 36 36 566 6.4
295 26 1 12.3 35 50 562 8.9
296 26 1 13.0 33 L8 300 16.0
237 23 1 0.9 33 100 4093 2 b
298 26 1 11.9 32 75 355 19.5
293 26 - 13.4 32 76 353 21.5
30 18 - 11.7 32 39 44,9 8.7
301 29 3 12.2 32 122 386 31,6
302 21 1 11.5 32 77 353 21.8
303 27 3 10.0 32 59 281, 2.8
04 0 b 13.2 33 70 303 23.1
305 30 3 13.1 33 92 357 25.8
306 23 2 12.9 32 1 457 30.9
307 17 - 1.1 il 72 330 18.9
308 26 1 12.5 3, 68 pIN 19.7
309 20 1 8.2 30 60 462 13,0
310 20 3 12.2 2), 75 437 17.2
31 3L N 13.1 L' 154 L72 32.6
312 26 1 11.2 32 31 376 8.2
313 7 4 10.9 32.5 135 450 27.6
31, 21 2 12.3 32 3, 416 8.2
315 20 - 13.4 34 B2 426 19.2
316 28 1 12.7 3 82 4,26 13,2
317 25 2 12.3 32 35 415 22,9
318 30 5 12,7 34 97 322 30.1
3193 43 10 11.1 35 108 395 27.1
320 25 - 12.7 33 112 359 31.2
321 38 6 10.8 32 L7 557 8.4
322 3 4 11,8 32 100 504 19.8
323 30 2 12.0 32 12, 529 23.4
325 40 12 U by 33 156 532 29.3
325 36 5 12.3 33 90 430 18.4
326 30 2 12.0 30 117 518 28.0
327 21 1 11.8 3 13, 438 30.6
328 32 3 13.2 36 112 w7 27.5
329 21 2 12.3 3h 71 557 12.7



Case

No.

330
331
332
333
33,
335
336
337
338
339
0,0
1
3,2
33
3y
35
6
3,7
3,8
349
350

¥eari

Range

Age

A.69.

No. of Jb
Pregnancies (g./100ml.)

19 - 1‘&05
3 4 .7
36 3 15.2
26 4 13.0
28 3 13.8
30 é 12.7
30 4 12.0
16 - 1.
23 2 4.4
33 3 2.0
2h 2 12.2
19 1 12.2
36 7 15.0
28 5 10.3
35 8 12.3
29 7 12,3
32 5 11,0
28 6 13.9
32 5 12,
34 e 12.0
27 3 11.1
Total mumber of cases - 75

27.5 501 12.2

16 0 8.2

to to to

43 12 15.2

?I}I'-’:.HICQ

.'-54
5]

35
35
35
33
32
31
32
33
33
32
3
31
32
32
33
3
3
2
33
32
33

32,7

to
36

Plesma T.I.B.C.

iron

(ug./100 ml.)

132
130
100
99
142
160
135
120
104
52
51
101
89
122
80
89
60
71
83
87
35

92.3

31

to
171

513
479
70
458
545
604
58y
426
443
Lhy2
532
555
422
391
470
459
558
439
343
k72
505

468.9

284
to

670

.;;
saturstion

BURRERYY

L N N
O ~\H
. L] ® . '3

[ ]

L]
NVEFERPREGEFEONF N OV WU O\~

pESESER

(o
o
»



L2 2z FAN
0°¢e qce I7s
9°6¢ 12§ {21
B*he S0f 90T
262 341 £€
1"9% 29¢ 491
5762 Len XAl
I°0T N2 94
£ o Z5Y 281
9°82 me olt
€°LT Lot 18
A & r4s.4 GT
o [0¢ 2T
2°0% Gé62 it
o g2 £6
6°G% 028 611
LU6¢ g0 29T
G*LT sy &L
0 ge LEY (34
ein 60N C6T
6°1€ gaeY o4t
YA 682 o8
1°¢2 g%g 921
6°z2 61 96
9361 1734 id
622 1% £6
%4 4e:4 %91
9°2% 66¢ 199 ¢
g°cs ig2 {6
g9°¢t 892 06
&'1e ik 9L
6°¢% 942 >
1°%1 902 62
€42 0% %l
2°g1 bt A oL
0*1f 61§ 66
861 96¢ 6
(*T® oot/ dn)
uoTIBMLNS uoxt
o, *2%4°1°L wweReld

TONVNOTEA NI NEAQY NVEJOHAR J0 SUOTYA TVOT DOIOLVIEVH

¢
ok
wE
19
144
Ge
114
119
¢s
we
§*62
184
1€
£
2t
2%
19
¢e
2¢
%4
144
¢
¢
49
49
Gt
£
19
49
(19
19
z%
114
k1
14
Ge
e

-

%

{(*1mQU1/*F) serousuBaxg

*OTHO'H

» [ ] L ] L] . - L ] * - L] L] L] » a
o383 33330455003

OMN O NG ND N D O
. :

9H

HALSHRTH L LSHId

g atqey

oE.ad.

~

HaF AN e NN SN P D Ny NN

Jo *oy

L2
44

92

€2

4
61

Ze
62
144
j14
T¢

62
A

LT
6T
[
12

ag

61
€2
2
134
61
6¢
g1
62
£t

8y

69¢

8%¢

1941
6t
449
444
164

*Ox

-1-1 3¢}



A' 71

Case Age  No, of Hb ¥.C.H.Cy Plasma T,I.B.C. %
No. Pregnencies {g./100ml.) % iron saturation
(ug./100 ml.)
388 21 1 b N 33.5 L3 283 50.5
339 21 6 12.8 13 43 324 Wyl
Total number of cases - 39
¥ean 24.3 2.5 13.3 32.9 111.7  365.3 31.6
Range 17 0 10.9 29.5 29 206 10.1
to to to to to to to
35 11 15.4 36 193 55 54.1
SECOND TRIMRESTER
390 22 5 10.9 32 35 310 11.3
291 28 3 12.9 32 91 b 26.0
392 29 4 12.9 3% 109 399 27.3
333 20 - 12.2 3, 11, 318 35.8
394 24 - 12.1 32 122 282 43.3
395 18 - 13,2 3 122 279 43.7
396 21 - 4.5 32 110 238 46,2
397 2, 2 14.0 33 30 298 22.6
398 22 3 13.6 33 115 356 32.3
399 27 2 12.9 312 108 323 33.4
L00 22 3 14,3 3, w0 328 4247
X} 19 - 12.2 32 112 413 27.1
402 19 - 11,6 3, 82 LO6 20.2
403 20 2 11.5 33 43 565 8.5
LOL 29 3 13.8 32,5 118 360 32,8
KOS 23 1 11.6 33 56 L62 12.1
K06 24 1 11.5 33 923 3.6 26.9
LO7?7 25 7 12,1 32 126 312 404
408 29 2 11.8 35 95 360 26.4
409 22 2 10.9 30 L5 479 9.4
530 23 2 12.4 31 8 378 21.6
411 26 I 12.6 31.5 190 362 52.5
a2 23 - 3.9 29 13 L85 3.9
413 21 - 11.9 31 103 333 30.9
L1 16 2 11.9 30.5 L0 L4 9.7
415 21 - 11.8 32 75 371 20.2
416 22 - 12.6 33,5 163 403 404
417 27 2 12,4 33.5 103 1407 2%.3
518 23 2 12.8 3, 81 393 20.6
419 32 2 11.9 33 103 473 21,8
420 22 1 12.6 33 128 3,8 36,8
4§21 2L 1 13.0 33 134 4L20 31.9



A.72.

MO H.Co

_71’_1

32
31
32
33
30
30
29.6
30
33
32
35
30
32
33
33
34
32
33

32.3
29
to

35

THIRD TRIMESTER

Case Age No., of Hb
No. Pregnancies (g./100ml.)
L22 30 3 11.6
423 22 - 13.1
L2 35 2 11.9
425 18 1 11.9
426 35 9 10,2
427 25 1 13,2
428 37 5 10.5
429 2 1 10.9
430 2h 3 11.6
431 34 4 12,8
432 3 5 14,3
L33 18 - 10,2
L34 20 1 12.0
L35 37 7 12.2
436 26 2 13.5
437 27 3 12.6
438 21 1 11.9
L33 25 3 11.1
Total nuaber of cases - 50
Nean 214-07 2.1 12.3
Range 16 0 9.9
to to to
37 9 1.5
WO 19 - 11.8
INN 23 1 11.4
H,2 19 - 11.6
NS 28 L& 13.1
YAty 2 2 13.1
415 25 2 12.2
NN 29 2 11.8
NN 31 L 12.9
448 30 1 11.6
INK} 28 3 11,4
450 35 7 9.8
451 25 7 11.6
452 19 - 10.6
L45% 20 1 11.2
454 20 2 10,2

33
32
33
32
31
33
b
32
32
33
29
3
31
32
32

Plessae T,.I.B.C.

iron

(pg./100 ml.)

Lty
88
116
104
95
108
57
60
178
126
136
23
127
L7
117
132
46
154

100.3
19
to

130

34

62
110
6L,
129
10,
79

33
98
45
42
63

394
316
Lo4
NG 8]
514
LD8
576
550
399
461
350
542
4,87
537
381
456
561
419

404.8

238
to

576

L1,
k75
391
461
320
499
L76
367
527

54,3
432
417
469
423

#

saturation
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A.73.

Case 4Age No, of Ab ¥.C.H.C. Plasma T.I.B.C. g
No. Pregnancies (g./100ml.) 7 iron saturation
(ug./100 ml,)

455 el 7 12,6 33 51 540 9.4
L56 32 2 11.6 32 107 599 17.9
457 21 1 10,3 31 57 L7 12,8
458 19 1 13.5 3), 68 329 2.7
459 23 3 10.8 33 118 45 26,0
460 27 2 13.7 33 99 455 21.8
461 19 1 13.0 32 76 473 16,1
462 3 8 13.8 32.5 91 W43 2.5
463 20 - 12.8 33 113 395 28.6
L6l 29 3 10.9 33 79 465 17.0
L65 28 1 11.5 LN KO 440 9.1
466 21 1 12,4 33 63 436 Ul
467 27 7 11.3 21 70 470 14.9
L68 21 2 11.6 3% 71 457 15.5
469 18 1 11,9 3 69 489 4.1
470 30 2 11.4 34 103 4,83 21.3
W 26 2 12.6 31 167 L87 3.3
472 26 1 13.6 34 91 507 17.9
473 28 3 9.2 29.6 39 54 7.2
N/ 32 1 9.2 32 IR 609 8.9
475 20 1 13.7 35 68 508 13.4
L76 29 6 11.2 33 84 422 19.9
L77 20 - 12.4 34 96 359 26,7
478 23 3 10.8 32 31 591 5.2
479 Lo 11 10.2 31 L 549 8.9
480 2 1 11.2 32 77 502 15.3
481 20 - 12.0 32.5 60 575 104
1,82 2l 1 13,2 3 156 L68 33.4
483 22 1 14,2 34 107 532 2.1
L8y 22 2 11.6 32 12y 352 37k
485 22 1 12.8 33 90 564 16.0
486 21 1 12.9 32 112 Lo2 27.9
487 b 3 11.0 29 156 432 36.1
4,88 23 1 13.0 33 149 483 .8
489 25 1 12.4 3 76 428 17.8
Totel number of ceses - 50

Yean 25.2 2.4 11.9 32.5 82,6 43€.1 18.6
Range 18 0 2 29 31 320 5.2

9
to to t to to to
41 11 4.2 35 167 609 37.4
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Case Age iieight Jdeight

No. (ft.inchs) (1bs.) .a(
73 w 5 7 w7 1
58 22 5 9 133 1
2 49 6 O U3 1
193 16 5 7 97 1
75 2 5 9 160 1
mL » 5 8 132 ]
2 3 5 6 132 ]
62 28 5 10 153 ]
29 5 5 10 12 )
183 18 5 6 112 ]
80 28 5 6 130 )
W3 42 5 11 185 /
89 28 5 8 153 ]
54 31 5 7 Ly, i
21 ¥ 5 W 125
1 28 S5 5 w5
8L 3B 5 9 190
10 18 5 6 113
50 23 5 9 135
13 % 6 0 97
13 2% 5 5 130
206 27 5 7 12,
133 70 5 6 135
57 M 5 8 126
108 20 - -
139 50 5 9 185
161 3% 5 6 150
43 16 5 8 123
135 33 5 9 143
194 L2 5 5 107
0 B 6 0 146
69 38 6 0 165
8 2 5 9 uo
10 23 5 8 121
01 26 5 7 125
& 5 5 9 no
) 5 5 9 125
40 ¥5 5 6 110
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Case Age UHelght

No.

37
%
118
169
120
1
157
12
D3
187
166
51
162
184
309
119
3%
6l
né
19
28
105
18
180
87
Al
150
106
9
74

163
02
208

102
94

131
78

N
[>s]
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3
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Jeight
(ft.inchs.) (1bs.)

125
12,

90
120
110
23

95
120
136
236
119
152
120
132

121
138
133
10
119
L8
190
116
185
uo
196
110
L0
121
118

135
P
125

117
107

99

Height

(g.)

1570
1510
1277
1206
1319
2370
1099
1,50
1550
1890
1640
1860
5%
17,0
1504,
1760
1780
158
2327

1150
1780

1900
150
1589
1510
1670

1149
1640
1360
1650

1190
1362
1060
1550
123

Haem

(g./X

0.0
0.0!
0.0!
0.0:
040!
0.04
0,01
0.0}
0,03
0.02
0.03
0.0
0.07
0.02
0.0%
0.04!
0.0U
0.0X
0.081
0.03:
0.021
0,044
0,054
0,025
0.051
0.02
0,02
0.0%
0.028
0.032

WDl

0.051
0.040
0.03,
0,027
0.028
0.036
0.093
0,041
0.033
0.052
0,045



A7

Case Age Ieight Jeight Liver
o, (ft.inchs.) (1bs.) seight Haexs iron Teglesl
(g.) (2./100 g.} (Aes)
181 66 5 & 84, 1030 0.046 I
103 60 5 3 120 - C.Okh 11
46 69 5 8 13 1,30 0021
S 5% 5 8 09 14,20 0,032 Iv
160 58 - 129 176C 0.047 III
79 €5 5 3 920 1075 0.035
76 2L 6 3 132 1670 0.040
3 28 - - - 0.01{-9
98 5 5 9 103 1890 0,039
197 5 5 9 117 1650 0,047 I
3% 5 5 9 148 1740 0.032 111
N 65 6 O 125 1640 0.047 I
123 X 5 6 107 120 0,033 I
115 43 5 3 10 1178 0.039 I
7 N 5 5 12, 1.3 0,061
126 W 5 6 125 1554 0,044 I
82 k5 5 8 129 1650 0.0%6 i
2% 68 5 9 130 1600 0.090
52 8% 5 6 175 2010 0.0
223 5 §5 6 19 880 G,081
237 18 5 5 85 1320 0.017
229 w 5 7 129 1460 0.038 II
%9 2% 6 0 105 13,0 0,015 111
210 2?7 5 6 100 mwao 0.027 I
220 » 5 9 173 2340 0.015
211 76 5 6 119 1050 0.020
INDIAN FEMAL
257 52 5 6 85 955 G400
%6 63 5 6 112 1030 0.048
22, 28 5 3 12 1640 0,041
231 2 5 5 103 800 0.048 I
23 60 5 9 125 1960 0,03,
28 51 5 3 81 1060 0,039
212 5 5 2 156 850 0,019
235 % 5 0 96 1630 0,022 {
247 5, 5 3 123 1400 0.0L II
26 & 5 o0 85 12% 0.036
239 L 5 6 106 1250 0.054 v
14, 4 4 10 125 2227 0.045 I
3 2 5 0 112 1550 0.058 11
192 b 5 2 111 1610 0,058 II



Case Age Helght

No.
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Welght
(ftoinchs.) (1bs.)

03
N
100
91
38
1C0
126

160
185
175
160

15
195

176

130
1%0
s
1%

190

seigh
(g.)

1020
1570
1300
1000
1510
1120
1560

2311
2193
2227
2137
1666
2000

2961
1258
184
1731
1330
118
1242
195¢
166¢
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Table 8

HEPATIC TIRON CONCENTRATION IN DIFRRENT AGE GROUPS

HALES
INDIANS AFRICANS
Age Group No. of Average Tissue No, of Average Tissue
Cases Iron(g./100g.) Cases  Iron(g./100g.)

20,5 & under 2 0.0l 13 0,210
20,5 - 25.5 2 0.076 15 0.160
2505 - 33-5 5 00079 }8 00’079
305 - 35.5 2 0.166 19 0.589
5505 - "-005 3 002}1 1) 00535
40.5.- 45.5 N 0.253 17 0.565
45.5 ~ 50.5 (3 0.068 16 0.573
5005 - 5505 1l 0.029 2 091&)
55-5 - 60.5 2 0.0h5 3 O-Tw
60.5 & over 10 0.048 7 1.318
Totel No, of Cases 37 160

Mean 0.100 0.507
Standard Deviation 0.07% 0.226

FRMALES

20.5 & under 4 0,024 IN 0.620
m.B - 2505 2 0.016 5 05085
2505 - X).5. 2 1.3)6 ]JQ, o.m
3005-' 55-5 - - & 0.237
35.5 = 4045 2 0.016 6 0,122
LO5.~ 45.5 - - 1l 0.096
45.5 = 50.5 1 0.015 1 2.976
5005 - 5505 5 0.050 - -
55.5 = 60.5 3 0.158 3 0.052
60.5 & over 2 0.021 2 0.786
Totsal No, of Cases 21 LO

dean 0. 169 0. 28“-
Standerd Deviation 0.372 Ok75
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Table 9

BONF. MARRO¥ IRON CONCENTRATION IN DIFFERERT AGE GROUPS

MAL}
TNDIANS AFRICANS
Age Group No. of Average Amount No., of Average Amount
Cages of Iron Cases of Iron
(ug./g.) (ug./g.)
20.5 - 25-5 2 2)}00 15 19553
2505 - ”.5 5 60a)+ 35 %207
X5 = 35.5 2 37.5 19 LO3.5
35.5 = 40,5 3 13%.0 28 513.6
100.5 - h5.5 10 96¢0 16 653-11'
1)505 - 5005 6 73-5 15 5}605
50e5 = 55,5 1 103.0 2 387.5
5505 I a).5 2 107.0 2 535&0
60.5 & over 10 70.2 7 912.4
Total WNo, of Cases 37 152
¥ean 86.6 542.6
Standard Devietion 41.27 234.3
FEMALES
20,5 & under N 102,5 I 59.5
2,5 ~ 25.5 2 27.0 5 76.8
25,5 ~ 3045 2 82.5 A 174.3
30.5 - 35.5 - - 4 220.8
35.5 = 40.5 2 56.0 5 119.8
k0S5 - k5.5 - - 1 52,0
45.5 ~ 50.5 1 122.0 1 72.0
5005 - 55-5 5 108.2 - -
55.5 = 6045 3 1046 3 62.3
60.5 & over 2 59,0 1 700.0
Total No, of Cases 21 38

Mesn 87 .4 16.19
Standard Deviation 27.67 106.12
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