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INTRODUCTION.

An inereasing proportion of the population is reaching
the higher age groups, but prolonged life is of little value
when accompanied by disease. More attention is therefore
necessary to the study of normal and pathological states
in the elderly.

In the literature, reports have appeared which suggest
that a condition of "geriatric nutritional eczema' occurs in
elderly, under-nourished subjects. This diagnosis did not
seem to be wholly justified for reasons which will be given
later. Further study appeared to be necessary and attention
has therefore been directed towards the investigation of
nutritional states in elderly subjects who were suffering
from disease of the skin.

No single, exact yardstick exists by which nutritional
states can be measured and in general the assessment of
under-nourishment is complicated and unsatisfactory.
Nevertheless, history and clinical examinstion have been
supplemented by biochemical and haematological investigatious
in fifty-two subjects, in an attempt tc evaluate the
nutritional states and to determine whether high protein
diets are indicated in elderly subjects who are suffering

from the more common diseases of the skin.



PART I. ASPECTS OF FROTEIN METABOLISI.

The word protein, or the older and now discarded term
"proteid", is derived from the Greek protos, meaning first,
which signifies its relative importance in living tissues.
Mulder (1849), étated that protein was the most important
of all known substances in the organic kingdom. ZFrotoplasm
consists very largely of protein which is the highly complex
substance found in all living cells, in their auclei, in
blood, in hormones and in enzyme systems. FProteins all
contain carbon, hydrogen, nitrogen and oxygen, most contain
sulphur and a few contain other elements such as phosphorous,
iron and iodine. At the beginaning of the present ceatury
it seemed that the study of nutrition offered little scope
for new discoveries of a fundamental nature, but the
investigation of the physical chemistry of the proteins, the
ugse of the ultracentrifuge, the electrophoretic procedure of
Tiselius and the studies of X-ray photography of large
molecules have opened up new biological concepts.

A. Dietary Protein. The ultimate source of all body protein

is dietary protein which is absorbed from the alimentary
tract as amino-acids of which some twenty-three have been
isolated and of which at least eight are essential. Geiger

(1947), has shewn that all of the essential amino-acids must
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be present simultaneously for protein synthesis and that
"incomplete" amino-acid mixtures are not stored in the body,
but are further metabolised in an irreversible manner.

Each protein in the body has its own individual amino-acid
composition and lack of one amino-acid may cause breakdown
of other tissue proteins to supply it. It is now clear

that protein metabolism is one of djnamic rather than static
equilibrium and is constantly undergoing rapid and perhaps
profound changes of many kinds. Whipple (1942), has shewn
that protein stofes exist in the tissues and that an ebb anc
flow of protein between cells and plasma takes place. The
site of protein storage is not known but the liver, subcut-
saneous tissue, reticulo-endotheliasl system and plasma have
all been suggested ag protein reservoirs. Schoenheimer et
al. (1939), using isotopic amino-acids, have shewn that skin
and muscle have the greatest share in uptake of dietary
nitrogen. Ratner et al. (1940), have shewn that the
amino-acids from the intestine are absorbed to form protein
of the skin. According to Urbach (1946), albumin, globulin,
mucin, keratin, elastin, collagen and melanin are the
Principal protein components of the skin, which is also
dependent on the essential amino-acid methionine for its
sulpnur content.

B. Flasma Proteins. It is known that plasma proteins

consist/
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consist of albumin, alpha, beta and gamme globulin and
fibrinogen. The latter takes part in clotting mechanisms
and is largely removed from plasma in the process of
clotting. The fluid which remains is known as serum. The
globulin fraction takes part in antibody production and
Cannon (1945), reviewing the role of proteins and resistance
to infection, stated that in this, the gamma fraction is
significant. Cannon et al. (1944) demonstrated that beef
serum gamug globulin was highly efficient in regeneration
of serum proteins and ipse facto that antibody production
must require an ample supply of essential amino-acids either
in the diet or in the protein reserves. Wissler et al. (1946)
showed that aantibody production was impaired in protein 7
depleted rats. Schoenheimer et al. (1942), using isotopic
aminoaécids, showed that antibodies depend on dietary
nitrogen. Xrebs (1946) reported low values of gamma globulin
in a girl who was suffering from malnutrition. A4ntibody
production and resistance to infection was diminished. White
and Docherty (1946) suggested that lymphocytes are a storehouse
of beta and gamma globulin, but this has not been confirmed.
Sterling (1896) first formulated the concepbion of bhe
part played by plasma colloids in exerting osmotic or oncotic
pressure and Epstein (1917) adapted the hypothesis to explain

the oedema in "chronic parenchymatous nephritis™. Albumin,
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gince it has a much smaller molecule than globulin, is
considered to he more important in maintaining the osmotic
pressure of the blood. The modern conception of the forces
operating in equilibrium according to Keys et al. (1950),
is that the colloid osmotic pressure of the blood, together
with the hydrostatic pressure of the tissue fluid, is equal
to the colloid osmotic pressure of the tissue fluid,
together with the hydrostatic pressure of the blood.
Various formulae have been suggested for the calculation of
serum colloid osmotic pressure, but since these cauanot take
such factors as peri-capillary circulation and lymph flow
into account, they are not altogether satisfactory. The
question of oedema and serum proteins will be considered in
more detail in Part II.

g. Protein and Vitamins. Protein metabolism is linked with

certain vitaming. These may be concerned in enzyme systems
which are related to intermediary reactions of amino-acids.
Conger and Elvehjem (1941) found that dermatitis in rats on
a pyridoxine deficient diet occurred more readily when there
was excesgs protein in the diet and it would seem that
intermediate reactions have priority on pyridoxine before it
can be utilised for metzbolism of the epidermis. Again,
ascorbic acid is involved in the correct metaboliswu of
phenylalanine and tyrosine.

In/
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In general, vitamin deficiencies may be related to the
protein level in the diet and conversely adequate vitamin
intake is necessary for the utilisation of protein.

D. Protein, Vitamins and Blood Formation. Frotein and

vitamins are also concerned in the formation of blood, for
adequate supplies of protein are required to build up the
globulin or protein portion of haemoglobin and Vitamins

A, C, K and P are concerned respectively with leucocyte
formetion, marrow stimulation, coagulation and capillary
permeability.

Haemoglobin formation, however, according to Whipple
(1942), takes precedence over the formation of plasma
proteins in the body and body stores must be grossly
deficient over a long time before delay in haemoglobin
formation takes place., HNevertheless it has been shewn by
Whipple et al. (1946) that proteins and certain amino-acids
added to the diet caused a much grezter increase in
haemoglobin production than iron alone, while with excess
iron intake, haemoglobin formation was poor until adequate
protein was given.

In conclusion, protein is essential in metabolism.
General protein deficiency may result from lack of a single
amino-acid and dietary deficiency of protein may be expected
to result ian extensive metabolic upset in which infection,
ancemia and cedema may occur. The giin takes part in the

metsbolic/
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metabolic reactions involving the incorporation of dietary
nitrogen and is also dependent on at least one essential
amino-acid.

It would seem reasonable to suppose that disease of
the skin may result directly from defieciencies of dietary
protein and that skin disease per se may.produee disturbances
of protein metabolism. liore detailed consideration of the
possible relationship between disease of the skin and
hypoproteinaemia will be given in reviewing the literature
in Part III.

Apart from the more direct connection between skin and
protein metabolism, it may be postulated that protein
deficiency gives rise to oedema, which in turn may result
in disease of the skin, since oedema is not infrequently
agsociated with eczema., It might be expected that dietary
deficiency of protein would lead to a fall in serum protein
concentration with resulting oedema, but this decrease may
be magked by haemoconcentration or by a response from the
reserve protein stores. A great volume of literature on the
subject of malnutrition, serum protein concentrations and

oedema has appeared and will now be reviewsd.



FART II., MALNUTRITION, SZRULM FROTEINS AND OliDitkdas.

frotein deficiency in the diet has generally been
assumed to involve a parallel lowering of serum protein and
this in turn to the production of oedema. Iwo world wars
have stimulated research into the patnology of starvation
which is as yet not completely understood.

According to Cuthbertson (1945), in the absence of
all food the body's supply of energy is, after the first
day or two, derived from its store of protein and fat and
even in partial inanition, body protein will be used up and
the extent to which the different organs will be depleted
is almost certainly inversely proportional to their import-
rance in survival.

A. Investigations on Animals. LExperimental work on

starvation has been carried out on animals and while such
investigations are artificial and cannot replace controlled
observations on human beings, they would seem to be signif-
:icant. 4ddis et al. (1936) found that in rats which had
fasted for seven days, the several tissues contributed to
the total protein loss in the following proportioas:-
muscles, skin and skeleton 62 per cent., liver 16 per ceunt.,
alimentery tract, spleen and pancrezs 14 per ceut., blood

~

6 per cent., xidneys 1 per cent., heert 0.5 per cent. and
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other organs 0.5 per cent. They Tound, however, that liver,
heart and kidneys lost relatively more of the original protein
content than did the muscles, skin and skeleton. This is not
in agreement with Cuthbertson's views. Shelburne and Egloff
(1921) produced oedema in three dogs by plasmapheresis and

by feeding a protein deficient diet. Administration of
godium chloride and sodium bicarbonate increased the oedema,
although it tended to decrease agein after a few days.

Neech et al. (1933) produced cedema in dogs by plasmapheresis
and by low protein diet. #ith diet depletion, oedema was
found when the plasma albunin fell below 2.0 to 1.5 gm. per
cent. Globulin tended to increase. Sﬁnderman and Dohan
(1941), studying starvation in depancreatised dogs, found a
gsignificant fall in plasma protein, but no constant change

in serum total base. Canuon et al. (1944) found low seruan
proteins in rats, after they had been depleted of dietary
protein for sixty to ninety-four days, but found no evidence
of injury to the mechanism which produced serum protein.
Benditt et al. (1946) carried out detailed investigations on
rats which received protein deficient diets. The serunm
protein concentration and the total circulating serum protein
were significantly lower in the depleted rats, as were also
the blood volume, erythrocyte volume, plasma volume,

haemoglobin concentration, haematoerit and mean corpuscular

haemoglobin/
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haemoglobin concentration values.

B. Famine Oedeme. Famine oedema or nubtritional oedema has

a place in mosf medical text-books and the field of literature
on the subject is vast. Maver (1920) gave an extensive

review of the literature and in general, the majority of
earlier reports agreed that malnutrition resulted in
diminished serum proteins with resulting nutritional oedema.
Bruckman et al. (1930) investigated nine patients who were
suffering from malnutrition and found low serum total protein
and serum albumin concentrations. Serum globulin concentrat-
:ions were normal and the authors concluded that albumin is
diminished in starvation, but that globulin may be high if
infection is present. Oedema was present when albumin was
less than 3.0. gm. per cent. Liu et al. (193la.), studying
the influence of dietary regimes oun nitrogen balance,

plasma proteing and oedema in two cases of nutritional

oedema in young persong, stated that nutritional oedema is
definitely related to the level of the plasma proteins which
can be easily influenced by the protein intake. The same
workers (1931b.) reported that changes in the level of plasms
proteins induced by alkalis or acids are slight and inconstant.
Chang (1932) found low serum total protein concentrations in
seven cases of nutritional oedema. The initial concentrations
varied from 3.46 to 5.77 gm. per cent. Youmans et al. (1932a.)

and/
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and (1922b.) studied thirty-one cases of nutritional oedema
cnd found normal serum total protein levels, but ia geuneral,
jow albumin and high globulin concentrations. Ihe seasonal
nature of the oedema snd the guestiou of vitamin deficiency
raises speculation regarding the diagnosis in their patients.
Again, as the patients were sitting when blood samples were
removed, the protein concentrations would be higher in
comparison writh other workers' results ohtained in recumbent
patients. Vaughen et al, (1945) found low plasma proteins
in prisoners-of-war who were suffering from oedema. In only
one subject was there a disturbance of the albumin globulin
ratio. In ten subjects with generalised oedema the total
protein was 3.84 T 5.93 gm. per cent. and the albunmin 2.09 t
O.46 gm. per cent. In caseg without gross oedems the total
protein was 4.99 ¥ 0.78 gm. per cent. and the albumin 2.79 ¥
0.43 gm. per cent. Lipscombe (1945) found that in Belsen
cases slight to gross hunger oedema was present. In the
latter, a small number of observations revealed low plasma
proteins.

Burger et al. (1945) found all degrees of oedema in
starvation but did not investigate the serum proteins.
Zdge (1945) noted at least forty subjects with oedema in
three hundred prisoners-of-war. Little change in red blood

cells was noted and seruw proteins were not investigated.
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Gupta (1946} reported low plasma proteins in ten
prisoners-of-war, the lowest concentration being 4.3 gum.
total protein per cent. Oedema was present in four cases
but was not proportional to the protein concentrations.
lacroeytic &nd microcytic anaemia were both seen. Frice
(1946) found oedema common among one thousand prisoners-of-
:war. Stapleton (1946) described delayed oedema in
prisoners-of-war. This appeared after the diet had returned
to normel. Bennet (1946), Smith (1946) and Scott licGregor
(1946) all described the occurrence of famine oedema.

Mollison (1946) studied serum proteins in forty-three
Belsen inmates and found the concentrations in oedematous
cases on the average to be lower than in non-oedematous
cases, although in many subjects there was a lack of
correlation between the serwn total protein conceatbtratiowu
and the degree of oedema. He reported one case which, in
spite of considerable protein deficiency &and a serum total
rrotein concentration of 4.2 gm. per cent., had retained
quite a large amount of body fat which was seen on cutting
down on veins. In the male subjects, the average serum
total protein was 5.2 gm. per cent. and in the females, the
average was 5.0 gm. per cent. In the presence of oedemns,,
blood velume either bore the usual relation to body weight
or was relatively lower.

Leyton/
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Leyton (1946) reported that among British and Russian

prisoners, the average plasma protein concentraticn was
lower in the Russians who received the poorer diet, being
6.5 gmn. per cent. in the former and 5.5 gm. per cent. in

the latter. Oedema began when the plasma proteins were

less than 5.3 gm. per cent. and was universal when they were
under 4.6 gm. per cent. wWalters et al. (1947a.), in a
detailed investigation of prisoners-of-war, found & reduction
in the serun total protein concentration which was due to
diminution of the albumin fraction. The mean serum total
protein concentration was 5.4 gm. per cent. and the mean
gserum albumin concentration was 2.6 gm. per ceat. The same
authors (1947b.) reported little change in the plasma

volume in a selected group of these subjects. Nurray (1947)
noted great emaciation but no famine oedema among inmates

of Sandbostel concentration camp. Pollack (1947), describing
starvation in prisoners-of-war, pointed out that a slow

ad justment took place, through stages of oedema, pellagra
and beri-beri to death, or to emaciation without oedema.
Oedema was not infrequent during intermediate stages leading
up to a recovery from the emaciated state and was usually,
but not always, agsociated with low serum proteins. Fevay
(1947) reported on immates of & German concentration camp
where oedema appeared in prisoners after they had been three

we eks/



- 14 =
weeks on bhe starvation diet. In some lunstances
well-nourished people carried on fairly well, then suddenly
developed oedema. Denz (1947, found the totval plasma
proteins to be diminished in oedema, varying from 4.Y to
5.24 gm. per cent., while the albumin varied Irou Z.08 to
3.8l gm. per cent. The author stated that, with regard to
oedema, no true "critical"™ level of plasma proteins existed.
Anderson and Altman (1951) reported low absolute and relative
values of albumin and high absolute and relative values of
gamma globulin in nine children who were suffering from
nutritional oedema.

4 number of other workers have raised doubts concerning
the role of proteins in oedema., Dicker (1948), working on
rats which had been fed low protein diets, found tissue
oedema present after seven days, but found no change in
plasma nitrogen content, albumin globulin ratio or colloid
osmotic pressure oi plasma. after fourteeun days, those
levels fell. He concluded therefore, that the ounset of
oedema in malnutrition is independentv of cnanges either in
albumin globulin ratio or in colloid osmotic pressure. uo
correlation could be found betweeu tue degree of
hypoproteinaemia, the fall of colloid osmotic pressure and
the magnitude of the extracellular phase of tissues. Howard
et al. (1946) studied nitrogen aad mineral balances during

starvetion/
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starvation in two healthy young men after they had been given
a period of five days' bed rest. In an abrupt two day fast,
the protein concentration diminished in one subject and
inereased in the other. With more prolonged fasting, the
concentrations in both subjects inecreased by approximately
0.5 gm. per cent. Uehlinger (1947) pointed out that the
oedema of starvation canaot be fully explained, since in &
aumber of cases a decrease of albumin cannot be found.
Hevertheless he considered that no betfer hypothesis than
that of lowered protein osmotic pressure was available to
explain oedema in malnutrition.

Sinclair (1948), reporting on the OUxford Nutrition
Survey in Holland and Germany, found no significant
difference bvetween the mean values of serum protein and of
gserum &a&lbumin in subjects with nutritional oedema as compared
with those without nutritional oedema. Ilioreover, the mean
values fell within the normal range. He did, however, find
a qualitative difference in the serum protein, the mean
nitrogen of which was lowered.

Commenting on famine oedema, Himsworth (1948) stated
that it could not be explained entirely on the basig of
Starling's hypothesis. Himsworth suggested that the normal
trensient water retention resulting from ingestion of salt
dilutes the plasma and if by wndernutrition the rlasma

canuot/
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camnot be restored rapidly to normal levels, the diminished
osmotic pressure would permit oedema to form. Beattie et al.
(1948) studied nutritional oedema in thirty-eight subjects
and found hypoproteinaemia in four instances. Ia those four
subjects oedema was present and the total protein concentrat-
;ion was less than 5.0 gm. per cent. In one of those gubjects
the albumin concentration was under 2.5 gm. per cent. The
authors noted oedema in a number of the other subjects in
whom the total protein conceantration was above 5.0 gm. per
cent. They found no change in the absolute plasma volume in
starvation and suggested that nutritional oedema may occur
with or without hypoproteinsemia.

Keys et al. (1950) carried out an extensive experiment
in chronic malnutrition and concluded that famine oedema is
due to retention of the pre-starvation level of extracellular
fluid. They stated, however, that lowered serum proteins
may foster the development of oedema. The absolute plasma
volume tended to remain constant or inecreased slightly in
chronic starvation.

It is evident then, that oedema is common in malnutrition,
but the role of the serum proteins in this conaection is not
yet clear. The majority of workers have found lowered serum
proteins in association with oedema, but a aumber of authors

in recent years have failed to demounstrate such a relation-
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relationship. No marked changes in plasma voluume have been
noted in chronic malndtrition in the human, but some authors
have reported a diminution in plasma volume in animels.

In the field of dermatology, some authors have assumed
that lowered serum proteins were agsociated with oedema and
that the intracellular and intercellular oedema of eczema
might in some instances be due to lowered osmotic pressure.

The literature regarding the role of hypoproteinaemisg
in some of the commoner diseases of the skin will now be

- digscussed.
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PART . PROTEIN DEFICIENCY AND DISEASE OF THE SKIN.

It has been shewn that some doubt exists as to whether
lowered serum proteins are the main cause of oedenma and it
follows therefore, that any hypothesis which seeks to explain
the etiology of eczema on the basis of oedema due to decreased
colloid osmotic pressure, must also be regarded with some
regervation. Nevertheless it has also been suggested that
loss of protein in desquamated epithelial scales and in serous
and purulent exudates may cause an excessive drain on serum
protein. 4Again if there be a histamine release phenomenon‘in
eczema, it is conceivable that increased capillary permeabil-

:ity could result in lowered serum proteins.

A. Invegtigations on Animals. Conclusions drawn from
experimental work on animals may not have a wide application,
but some evidence can be drawn from such work that protein
is important in skin and wound healing.

Clark (1919) shewed that a low protein diet in dogs
increased the period necessary for the healing of experimental
wounds. The "quiescent" period of wound healing was dimin-
:ished in dogs which were fed a high protein diet, so that
aglthough the stage of epidermal regrowth was not hastened,
the time necessary for final complete heal ing was shortened.
Baker and Carrel (1926) demonstrated that it is the protein

fraction of embryo tissue juice which contains the
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growth-stimulating substance responsible for the continuous
growth of fibroblasts in vitro. Harvey and Howes (1930)
found an increase in velocity of growth of fibroblasts in
healing wounds in the stomach of a rat which was fed on a
high protein diet. Weeech et al. (1933) found that dogs,
fed on & diet deficient im protein, developed oedema,
seborrhoeic dermatitis and leg ulcers. The authors did not
consider that vitamin deficiency was likely to be a factor
in this experiment. Thompson et al. (1938) shewed wound
disruption or failure to heal in eight out of eleven dogs
which were suffering from protein deficiency. Mladden et al.
(1943) reported that skin ulceration and scaling erythema of
the abdomen and chest developed in dogs which were kept on a
low protein mixture after plasmapheresis. Cystine was found
to have a stimulating action on formation of plasma proteins,
but this effect was not maintained after a few days.

B. Surgical Reports on Wound Healing. Reports by workers in

the field of surgery are not in complete agreement. Koster
and Shapiro (1940), in a study of fifty-eight surgical
patients, found that eighty-six per cent. with disrupted and
infected wounds had a serum albumin level under 3.75 gn. per
ceat., waile only twenty per ceant. of those with well-healing
wounds shewed such low levels. Hartzell et al., (1941}

reviewing literature regarding wound healing and vitamin ¢,

stated/
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stated that protein and vitamin C were low in wound
disruption.

Taylor et al. (1943) found hypoproteinaemia in
gixty-three patients who were suffering from burns.

Detailed studies of nitrogen metabolism were made in ten
cases. Frotein deficiency was judged to be the result of
tigsue destruction, infection and increased nitrogen demand
for new tissue formation.

Koster and Kasman (1942) found that, in forty patients
who were suffering from wound disruptiva, the serum albunin
level was lower than in forty patients who had well-healed
wounds. The authors were cautious in drawing conclusions,
since not all subjects who had disrupted wounds had low
serum albumin values.

On the other hand, Abbott and iellors (1943) stated
that haemoconcentration in dehydration may conceal protein
deficiency and that the results of nitrogen balance studies
would bear a closer relation than serum protein concentrations
to wound healing or dehiscence. One case of wound disruption,
in which the serum protein concentration was over 6.0 gm. per
cent. when nitrogen balance was negative and in which bed
sores healed when the serum protein concentration was 5.0 gm.
per cent. but when nitrogen balance had become positive, wasg
cited in support of this view.

8. QObservations/
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0. Observations in Dermatoses. Apart from reports on

experimental and surgical wound healing, the view that
protein deficiency may be associated with disease of the
skin has been adopted by a number of writers. Joseph

(1930) used insulin in five non-diabetic subjects with
decubitus ulcers, in an attempt to improve their general
nutrition. Clements (1936) reported that a high protein
diet diminished the incidence of tropical ulcers. Talbott
and Coombs (1940) investigated thirty-four subjects who

were suffering from pemphigus and grouped them into ten
acute and twenty-four chronic types. In all subjects in

the former group, the serum total protein concentration was
less than 5.2 gm. per cent. and in geven subjects in the
second group the serum total protein concentration was less
than 5.5 gm. per cent. Altschuler et al. (1943) published

a report on ten subjects who were suffering from indolent
ulcers of the legs. 4 number of those patients had varicosity
of veins. "The blood level of amino-acids was raised and
the ulcers improved on treatment with protein hydrolysates.”
No details of blood levels were given in this report.
lulholland et al., (1943) investigated the plasma proteins in
thirty-five subjects who were suffering from decubitus ulcers.
The Barbour Hamilton method was used for total protein

estimations and the Greenberg method was used for elbumin end

globulin/
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globulin estimations. Controlled nitrogen balance studies
were carried out in eight cases. No sdbject had a total
protein concentration above 6.55 gm. per cent. and seventeen
had a concentration under 5.5 gm. per cent. High calorie,
high amino-acid diets were given with good results. Mulvehill
(1944), using the method of Greenberg and kingsley and
estimating the albumin fraction by salting out the globulin
with 22.2 per cent. sodium sulphate, investigated the serum
proteins in eighty-one subjects who were suffering from a
&ariety of dermatological conditions. A lowered albumin
level was found in pemphigus vulgaris, pemphigus foliaceus
and pemphigus vegetans, but the author reported normal
values in exfoliative dermatitis, herpes zoster, scabies,
dermatitis medicamentose (sulphonamide), lichen planus,
geborrhoea, psoriasis, erytheme multiforme bullosum, discoid
lupus erythematosus atopice eczema, pediculosis corporis,
dermatitis herpetiformis and pityriasis rosea. The number
of subjects in each group was therefore too small for the
findings to be significant. ZPeters (1945) reported good
results from oral administration of cystine and cysteine in
exfoliative dermatitis. He suggested that the loss of
epitheliwn may have caused a deficiency of sulphur~containing
amino-acids and that vthe oedema iu his subjects may have been

caused by a low concentration of serum protein due to the

demand/
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demand on body protein to supply cystine. Goldsmith (1947)
reported a striking clinical improvement frou oral adwministrat-
;ion of protein hydrolysate in two cases of exfoliative
dermatitis. Lund and Levenson (1945) stated that protein
deficiency may be an importent factor in the etiology of
gastro-intestinal, leg and decubitus ulcers, but gave no
evidence supporting this statement. Glaser and Harkson
(1945) reported a case of exfoliative erythrodermia, with
toxaemia, intermittent oedema and hypoproteinaemia, which
was considered to be a possible example of Leiner's disecase.
In Leiner's disease, according to those authors, low proteias
are generally reported and may be due to liver damage or loss
of gserum in exudates. In four out of five cases of infantile
eczema, the authors found low serum proteinsg which varied
from 4.5 to 5.7 gm. per cent. It is known, however, that
the serum proteins councentrations in infancy are low, up to
the age of three years.

Drant (1946} invegstigated serum proteins in six cases
of Besnier's eczema and reported that immunisation with
autogenous serum was efficaceous when the albumin level was
high and the globulin low, but obtained poor results when
the albumin level was low and the glotulin high. Starck
(1946) drew attention to the resemblance between extensive

burng and bullous dermatoses, but disagreed with Tulvehill

who/
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who suggested that the serum protein concentration might be
used as a diagnostic aid in differentiating dermatitis
herpetiformis, pemphigus and erythema multiforme bullosume.
Starck found low protein values in one case of pemphigus
vulgaris, in one case of pemphigus foliaéeus, in one case
of pemphigus vegetans and in two cases of dermatitis
herpetiformis. Urbach (1946) stated that high protein
diet is important in burns, pemphigus, diabetic, varicose
and decubital ulcers. Guy et al. (1948) were the first to
suggest the diagnosis of "geriatric nutritional eczema®
for a condition which occurred in elderly patients. Those
patients presented varying degrees of oedema of the legs,
associated with a chronic, erythematous, papular, vesicular,
pustular, exudative or squamous inflammation of the skin.
Cardiac decompensation and renal disease were not found and
varicose veins of sufficient degree of severity to cause the
oedema were not present. The authors reported that in all
cases they found a lowered serum total protein concentretion
with a reversal of the alvumin globulin ratio and suggested
that low intake of protein, impaired masticatory powers and
impaired assimilation were responsible for the condition.

o detailed results of the investigations were recorded and
the zuthors gave no consideration to the fact that normal

serum protein councentrations may be low in the elderly.

Later,/
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Later, Guy (1950) modified his view and suggested that the
disgnosis of protein deficieney does not depend on the
finding of a low serum total protein or a reversal of the
albumin globulin ratio and that protein deficiency with the
type of cutaneous manifestations already described under
"geriatric nutritional eczema" may occur in younger patients
because of faulty synthesis of plasma proteins by disease
of the liver. The author described five subjects who
improved as a result of increased protein intake. Of those
five, one case designated'geriatric nutritional eczema" had
a serum total protein concentration of 5.7 gm. per cent.,
one case of acute hepatitis and eczema of legs had a serum
total protein concentration of 5.88 gm. per cent. and in
one case of varicose ulcer and eczema the serum total protein
concentration was 4.4 gm. per cent. Laboratory technique
was not stated and the final protein values were not recorded.
The author admitted that single estimations may ve misleading
eand that the subjects were treated largely on cliunical
suspicion.

Discussing this report, Wohl stated that he had
investigated a number of subjects who had chronic ulcers of
the legs. ©These subjects showed & serum slbumin concentration
of less than 4.0 gm. per cent. which he considered to be the

lower limit of normal. The subjects also snowed a lowered
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capacity to manufacture antibodies. The value given for
the lower limit of normal serum albumin does not receive
general support. Tashian stated thaet twenty years
previously, he had been impressed with the effect of
proteins and amino-acids used as local spplications to
chronic ulcers.

Keim et al. (1948) reviewed the role of hypoproteinaemia
in dermatitis and reported one case of arsenical exfollative
dermatitis in which treatment with intravenous plasma,
injections of protein hydrolysate and a high protein diet
causgsed a rapid improvement in the skin condition. No serum
protein values were stated. The authors also reported one
case of chronic digseminated neurodermatitis treated with
high protein diet, intravenous plasma and protein hydrolysate.
The condition improved &t first but the subject died some
months later froam hepatitis, Initial serum protein
concentrations were not recorded. Ian addition, six subjects
with exudative dermatitis and "significantly lowered" plasma
proteins received the same treatment. Of those, two died,
one deteriorated, one became worse immediztely, but improved
two days later and two were much improved. Azzin no serun
vrotein values were recorded. The employment of intravenous
transfusions iz subjects who are capable of taking food by
mouth is znot justifiztle aznd the occurrence of hepatitis

Tollowing/
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following such treatment cannot be ignored. Lane and
Rockwood (1949) reviewed two thousand patients who were
over siXty years of age and found that eczema was present
in only 8.8 per cent. and that only eleven cases of ulcer
were noted. The eczema appeared to be more intractable than
in younger patients. IWo single etiological factor was
discovered. The review was not representative of the
general population and no laboratory findings were stated.
Kennedy et al. (1950 mentioned protein deficiency as a factor
in the etiology of skin disease in old age, but no laboratory
findings were given in their review of eight hundred and
seventy-eight patients who were over the age of forty.

Walker and Benditt (1950) found diminished serum albumin in
lupus erythematosus and in scleroderme and an increase in
gamma globulin in these conditions. Dietary deficiency,
disturbance of albumin synthesis in the liver due to liver
disease or loss of protein by the kidneys were all suggested
as possible etiological factors.

D. Famine and Digease of the Skin. When the great volume of

literature on the effects of starvetion in prisonersg-of-war
is considered, little mention of skin disease is found. This
may be due partly to the fact that most observers were not
interested primarily in skia wanifestations. Vandervelde

and Cantineau (1919) reported on two hundred prisoners who

were/
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were suffering from oedema. Dry, painful skin and frequent
secondeary pyogenic infection was noted, while dark pigmented
patches on the face were apparent in a few cases. Burger
et al. (1945) found that in starvation the skin of the face
often showed a dun pigmentation. In other parts of the body
the skin was dry and showed a loss of elasticity. Gangrene
of skin was common. Scorbutic signs were common in older
subjects. Lipscombe (1945) found that specific vitamin
deficiency syndromes were abgent, but dry skin with foll-
ticular keratosis was often noted. Sepsis was present in
many forms, sores and abscesses were common, but infective
dermatitis was surprisingly rare. No scurvy was noted.

Edge (1945) saw no scurvy among three hundred prisoners-of-war.
Gupta (1946) found dry, scaling skin in three subjects and

bed sores in one subject émong ten prisoners. Zrrice (1946)
found oedema and jungle sores comuon among oue thousand
British prisoners. Leyton (1946) noted that the skin was
yellowish but that ulcers and furuacles were not unduly

common among British and Russian prisoners-of-war.

Mollison (1946) noted no skin conditions, apart from
koilonychia and angular stomatitis, in forty-three Belsen
prisoners. Frevny (1947) found that in inmates of & concentrat-
:ion camp, tne skin was pale, shiny and dry, hair and nails
grew slowly and greying of hair was rapid.

follicular/
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follicular keratoses, nodular and lichenoid lesions, and
pigmented warts were all common.

Gell (1948) cited German practitioners who reported
a marked increase in superficial skin lesions as & result
of undernutrition iu the eivil population. Keys (1948)
described the skin in starvation as thin, dry, scaly,
inelastic, pallid, greyish or cyanotic, with occasional
follicular keratotic lesions on the extensor surfaces of
the limbs and pigmented patches which were most frequently
noted on the face.

In conclusion then, experimental work on animals
suggests that lowered serum proteins are related to delayed
skin and wound healing and to disease of the skin. The
majority of surgical workers are in agreement with this
conception, but a few are more guarded in their conclusions.
Reports from workers in the field of dermatology are on the
whole of doubtful quality, but suggest that ulceration,
eczema and bullous eruptions are associated with lowered
serum protein concentrations. In the literature dealing
with starvation in prisoners, some evidence is noted that

superficial skin infection occurs in malumutrition.
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PART IV. SUMMARY AND APPRECIATION OF LITWRaTURL.

The serum proteins are of vital importance iu the
structure and physiology of the body and the skin takes
part in the metabolic processes involving dietary uitrogen.
Since the skin is rich in protein, deficiency of amino-acids
in the diet may result in derangement of the skin metabolism.
Disease of the skin with concommitant loss of protein in
purulent and serous exudates and in desquamated scales, may
cause a drain on body protein,

The demand for amino-acids in repair of damaged skin
may be sufficient to result in a pathological depletion of
protein, especially when protein intvake is already low. This
may be more likely to occur among the aged population as a
result of poverty, ignorance or disease and because of
defective absorption, assimilation or utilisation of food.

Again, oedema is one manifestation of malnutrition
end it is known that oedema may result in disease of the
skin. It is less certain, however, that the serum proteiuns
are significantly lowered in malnutrition and ia oedems,
although the majority of workers sre of this opinion.,

It would appear that the diagnosis of "geriatric
nutritional eczema” has been suggested without Ffull
aporeciation of such factors as normal physiological

e - 7
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variations due to agé and to posture and from examination
of an inadequate number of cases.

It therefore seemed necessary that further investigation
be carried out to determine whether the commoner dermatoses
which occur in elderly subjects are associated with
malnutrition and whether laboratory evidence of this can be
obtained by investigating the serum proteins and the c¢ellular
elements of the blood. The methods employed in the present

investigation will now be described.
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PART 7. METHODS.

Blood specimens for investigation were obtained from
gsubjects in the post-absorptive state, at least three hours
after a meal.

The majority of subjects were investigated soon after
admission to hospital and then again when the skin had healed.
A11 repeated investigations in each subject were performed on
blood obtained at the same hour of day and under the same
conditions of bed rest, except in the cases where postural
observations were carried out. wospecimens for two groups of
postural change observations were obtained as follows.

Group A subjects were investigated while fasting in bed at
8.0a.m. and then again while gtill fasting, but seated at
9.0a.m., after having been allowed up to walk and sit in the
ward for one hour. Group B subjects were ambulant on
admission and were investigated while seated on the day of
admission and then again at 24 hour intervals for a few days,
during which time they were confined strictly to bed.

Five ml. of blood were withdrawn with minimal stasis
from a brachial vein into & dry syringe and mixed with
s01id anticoagulant as recomuended by Wintrobve, (i.e.

O.2ml. of 2 mixture of 27 potassium oxalate and 3% of

ammonium oxalate.) This blood was used for erythrocyte and

leucocyte/
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leucocyte counts and for packed cell volume and haemoglobin
estimations.

The needle was left in the vein and 10 ml. of blood
allowed to run into a dry test-tube for protein, total serum
base and thymol turbidity estimations. Blood for urea
estimation snd for Wassermann Reaction was then collected
from the needle., Films for staining were made with blood
obtained from the lobe of the ear.

Blood counts were performed and Wintrobe tubes set up
for the erythrocyte sedimentation rate and for the packed
cell volume determination within half-an-hour of obtaining
the blood specimen.

Zrythrocyte and leucocyte counts were made using a
Neubauer counting chamber. Red cell dilution was 1 in 200
and the corpuscles in 80 small squares were counted. White
cell dilution was 1 in 20 and the corpusceles in the whole

of the cross-ruled area of the counting chamber were

enumerated.

Blood films were stained with Leishman's stain and
200 cells counted in the differential cell count.

Packed cell volumes were measured by centrifuging the
dintrove tubes at approximately 2,500 revolutions per minute
for half-an-hour and then for a further ten minutes.

Identical results were almost constantly obvtained in a number

!
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of duplicate estimations. Discrepancies were never greater
than 0.5 per cent. No correction for trapped plasma was made.

Erythrocyte sedimentation rates were carried out by
setting up the Wintrobe tubes in the true vertical position
which was found by spirit level. Readings were taken at the
end of the first and second hours.

Haemoglobin estimations were performed within one hour
of withdrawal of blood. 0©.2 ml. of blood were diluted to
25 ml. with 0.05 per cent. ammonia and the deflection read
in an EEL photoelectric colorimeter. An Ilford tricolour
green filter (404) was used. &LEL readings were converted
to haemoglobin in gm. per cent. from a standard calibration
curve prepared by the genior staff of the Departument of
Biochemigtry. Colour indices werc ealculated'gsing 14.8 gm.
haemoglobin as 100 per cent. of normal and five million red
blood corpuscles as 100 per cent. of normal for males and
females. The mean corpuscular haemoglobin, the mean
corpuscular volume and the mean corpuscular haemoglobin
concentration were calculated according to the method of
#hitby and Britton (1950).

The blood for serum investigations was allowed to clot
for half-an-hour, centrifuged at approximately 2,500
revolutions per minute for 10 minutes and the serum withdrawn

into & clean, dry test-tube and placed in the refrigersator.

Mo/



- 35 -
No haemolysed serum was used. Serum protein, thymol turbidity
end serum total base estimations were performed on the serum
within two days.

Serum proteins were estimated by the Biuret method of
Gornall et al. (1949). Some difficulty was experienced in
the initial estimations because of the tendency for the
solutions for the estimation of the albumin fraction to
crystallise after having been centrifuged. The method was
therefore modified by placing them in a water bath at 40°F,
for 10 minutes before centrifuging. Trial, daily, duplicate
estimations on serum kept for five days in the refrigerator
gave zEL scale readings as follows:=-

Total
Protein. lst day. 2nd day. drd day. 4th day.
Jcale
Reading. 22.8; 22.7 22.8; 22.8 22.6; 22.5 22.6; 22.5
Albumin.
Scale
Reading. 13.2; 13.2 13.1; 13.2 13.4; 13.6 13.2; 13.2

Therefore no gross changes were apparent in serum kept
for a few days in the refrigerator. This is in agreement
with the findings of Gornall et al. (1949) and of other
workers.

all estimations were performed in duplicate. Almost

all recorded duplicate readings were in agreement within

C.2 on the EEL scale, although & few differed by 0.4.

The ;1/
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When greater discrepancies occurred, the estimation was
repeated.

Biuret reagent was prepared by the Senior Clinical
Biochemist. Hach new batch of Biuret reagent was tested
by repeated estimations which were in close agreement with
results obtained from estimations using the previous Biuret

gsolution, as shown below.

Biuret Biuret
Case Solution EEL Scale Solution LEL Scale
No. Date. No. Reeding. o. Reading.
10 29. 5.50 1 26.0; 26.0 2 26.2; 26.2
17 Be 6.50 1 22.,0; 21.8 2 21.6; 2l.4
18 20. 7.50 1 11.5; 11.5 2 11.5; 11.5

23 14, 9.50 2 26.4; 26.8 3 26.6; 26.8
23  14. 9.50 2 17.6; 17.6 3 17.6; 17.6
26  16. 9.50 2 23.4; 23.4 3 23.4; 23.0
26 16. 9.50 2 14.6; 14.8 3 14.6; 14.5
39  11. 4.51 3 25.6; 25.4 4 25.4; 25.4
39 16. 4.51 3 23.2; 23.2 4 23.0; 22.8
40 13, 4.51 3 22.4; 22.6 4 22.4; 22.2
41 20. 4.51 3 18.6; 18.6 4 18.6; 18.4

Total/
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Total protein estimation on & gspecimen of serum was
carried out by the Micro-Kjeldahl method by the Senior
Clinical Biochemist. Saline dilutions of this serum were
then prepared and mixed with 8 ml. of biuret reagent and
photoelectric readings taken after 30 minutes. Results

are expressed in the following table.

0.9% Saline.

ml, 2.0 185 1.7 1.55 1.4 1.2 1.0 0.8 0,6
Serunm.

mi. 0 0.15 0.3 0.45 0.6 0.8 1.0 1.2 l.4

EEL Scale Reading.

0 4.4 8.4 12.8 17.2 22 .4 27.4 33.4 38.2

Total Protein. Calculated from iicro-Kjeldahl result %

Gm.% O 1.128 2.256 3.384 4.512 6.016 7.52 9,024 10.528

4 graph, plate Ho. 1, (Volume 1, page 38), was then
prepared, incorporating photoelectric readings and calculated
protein values for each dilution. This was used to coavert all
bhotoelectric readings obtained in the investigation of cases,
to protein in gm. per cent. Results are presented in Volume 2,
Table 5, pages 127 to 140,

potasgium/
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Plate 1. Shewing graph used for converting

EEL scale readings to protein in gm. per cent.
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potassium dichromate in 25% sulphuric acid), rinsed in
running water 20-30 times, steeped in distilled water
overnight and oven-dried. Pipgettes were marked and each
pipfette kept for the same stage in all estimations. They
were cleaned with running water by suction pump for 30
minutes, rinsed in distilled water and oven-dried. At
intervals they were steeped in cleaning mixture overnight
before cleaning with running water and distilled water.

Serum total base estimations were performed by the
method of Sunderman (1942) using the Sundermen Conductivity
Bridge. All readings were taken at 25° and the cell constant
was checked on several ocecasions throughout the course of the
investigations. Serum total base was calculated from the

formula

T.B, = 10.19 (X x 109) - 9%13_4.5. + 35.16

.

where T.B. equals serum total base in milli-equivalents
per litre, K x 109 = specific conductance x 109 at 259 and
Pr. = Gm. protein per 100 ml. Results are presented in
Volume 2, Table 6, pages 141 to 144.

Repeated estimations were performed on four different
samples of serum and readings showed an error of less than

one per cent. of total base, as follows.




3 Jerun serum Lotul huue
o;g?m Date. Sonductivity. melige /L.
1 12. 3.91 12.28 148.9
" 13, 3.51 12.28 148.9
" 16. 3.51 12.2 148.1
2 13. 3.51 12.5 151.7
" 16. 3.51 12.42 150.8
3 14. 3.51 12.4 149.7

15. 3.51 12.3 148.6
16. 3.51 12.3 148.6
4 28. 2.51 12.5 152.0
29. 2.51 12.4 150.9
30. 2.51 12.45 151 .4

Thymol turbidity tests were performed by the method of
MacLagan (1944).

Fractional test meals were performed, using gruel,
as the method. Specimens were withdrawn half-hourly.
Quantitative estimations of free and ftotal acid were made
cgccording to the method in Hotes in Clinical Laboratory
ilethods, page 67. Histamine was uot employed. It was
considered that the gruel response would avproximate at

least/
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least as closely to the normal physiological food response.
Again the propriety of administering even small doses of
histamine to elderly people, some of whom were suffering
. from extensive skin conditions, wés doubtful. TFurthermore,
previous reports on gastric acidity in dermatoses had not
heen based on histamine meals. Finally, it was intended
to determine what effect histamine release phenomena in
dermatoses may produce on gastric secretion.

Urine was examined for albumin by the heat test,
for sugar by Benedict's test and for fixation of specific
gravity, as they are describved in Notes in Clinical
Laboratory Methods.




PART ¥I. DISCUSSION.

Assegssment of the findings in any investigation of the
elderly is rendered more complex by the diverse pathological
processes which may be found together in any one subject.
Purthermore, in the elderly, difficulty arises in deciding
what are unormal as distinet from pathological findings. in
diagnosis, no great reliance can be placed upon ancillary
aids such as the electrocardiograph, since minor degrees of
cardiac abunormality are to be expected in a high proportion
of cases investigated by this method. Again, 1in dlgease of
the skin, exact diagnosis is not always certuin and seversal
etiological factors may be present concomitantly.

A. Clinical Aspects. JSubjects were selected Lor lnvestligation

first by rezson of age snd with two cxceptious, (numbers
fifty-one znd fifty-twoj, they were all over sixty years of
age. 4 further selection was then made to inelude the more
common dermztoses in which the skin of the lower limbs was
affected. In addition five subjects, in whom the diagnosis

of pempnizus was made and three subjects, disgnosed &s
suffering from bullous drug eruptions, were investigated., 'he
skin diseases which were present in the Fifty-two subjeets ey
be divided into tae following groups: vericuse conditvivus,
izncluding varicose eczens wad varicouse ulcers, ~ sightesu

cases; ;
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cases; infectious eczematoid dermatitis - seventeen cases;
seurvy - nine cases; pemphigus and bullous drug eruptions -~
eight cases. 4 distinction betwecn infectious eczematoid
dermatitis and varicose eczema in the elderly cannot be truly
precise, but the diagnosis of infeetious eczematoid dermatitis
was made when no definite varicosity of leg veins was present
and when no history of deep vein thrombosis was obtained. The
diagnosis of scurvy was made on clinical grounds. It was not
possible to carry out ascoruvic acid saturation tests in all
nine cases and the seven saturation tests recorded are not
altogether satisfactory, since careful collection of urine spec-
:imens in elderly subjects was sometimes difficult. To simplify
procedures, all subjects were given a standard dose of 700
mgm. vitamin ¢ during the saturation tests and no calculation
was made for body weight. The tests, however, do shew a fair
degree of vitamin C deficiency. The diagnosis of pemphigus
vulgaris was made in three subjee¢ts and pemphigus foliaceus
was diagnosed in two subjects. No single, absolute point of
differentiation exists between pemphigus vulgaris and
dermatitis herpetiformis. Tzanck's test is of doubtful velue.
It is considered, however, that the diasgnosis of pemphigus
vulgaris was certain in two subjects. In case 26, it was

perhaps less certain, but taken as a whole, the clinical

picture seemed to warrant its inclusion in the pemphigus/
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pemphigus group. Case reports are presented in Volume II,
pages 1 to 111.

The general medical coandition was assessed in each
subject and this will now be considered. Detalled discussion
of blood findings will be reserved for future consideration.

Hypertension was present in nineteen subjects. Arbitrary
levels of 180 mm, :Hg. systolic jressure and of 100 mm. Hg.
diastolic pressure have been taken as upper limits of normal.
Howell (1949) found that in elderly subjects, high systolic
and large pulse pressures were freguently encouantered. In
seventy-Tive per ceunt. of subjects, tne author found that the
systolic prescure was over 160 ma. Hg. end in twenty-Iive per
cent. of subjects he Touud it to be over 200 mm. Hg. Hyper-
:tengion per se plays no part iz the production of oedema or
in the alteration o serum protein concentrations. mufson
(1922) found no coastant relation vetween bracnial and capillary
presgsures in essential hypertension. o oedema was present in
his subjects and serwn proteins were normal. XKeys et al. (1930)
stated that the arterial blood pressure has little significance
in oedema formation, since there is a large fall in pressure
in arterioles. Venous pressure however has a direct importance
and where some degree of congestive cardiac failure was presen
in association with hypertension, as ia cases 10, 25, 26 znd
44, the oedem& may have been due to increessed venous pressure.

The/
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The nineteen cages in whiceh hyvertension was present may be
grouped as Tollows: varicose conditions - nine cases;
infectious eczematoid dermatitis - seven cases; pemphigus -
two cases; drug eruption - one case. As might be expected,
no scurvy was present in this group. Wiener (1947) stated
that hypertension may be associated with arteriosclerosis of
vegsels in the dermis and therefore may be an etiological
factor in pruritus and eczema. However, siunce arteriosclerosis
may appear in loceal, isolated areas of the dermis and 1s seldom
if ever generalised, this opinion has not received general
support.

Signs of mild, congestive, cardiac failure with oedema

[o]

b
L

were present in four subjects (nwsbers 10, 25, 26, and 44).
enlargement of liver was detected. o gross abnormalities in
the serum protein concentrations were present. In the subject
with pemphigus vulgaris in this group (number 26), the gross
oedema and dyspnoea digavpeared within a week after admission
to hospital. The condition appeared to be a general toxaemia
due to pemphigus.

Thyroid dysfunction was present in one subject (number
18). Cedema and diminished serum proteins were due to
metabolic upset. Some degree of cardiac failure was also
present.

Chronic bronchitis was present in six subjects (awnbers

7,/



¥, 20, 32, 40, 47 and 49 and in two of these (aumbers Y aud
49, emphysema wasg also noted. No lastance of cougestive
cardiac failure was found iu asgoclation and uo alteratlion in
gserun proteian concentrations, apart from possible inerease in
globulin, would result from the pulmonary condition.

Albuminuria was present in four subjects (numbers 22, 25,
27 and 52) and pyuria was aoted in four cases (numbers 5, 8,
11 and 13). The serum proteins were not below normal limits
in those subjects with the exception of number 22 (pemphigus
vulgaris) where the concentration was at the lower limit of
normal. In this instance, albuminuria was probably associated
with the pemphigoid skin condition. Senile rensl arterio-
:8clerosis mey have beea the cause of the albuminuria ia the
other three subjects.

Slight glycosuria was present in two subjects, (numbers
37 and 52), but sugar tolerance tests were normal. Therefore
no gross chaudges in serum protein cocnceantrations would result
from dysfunction o the pancreas.

Blood urea results showed & moderate iiacrease above
40 mgm. per ceant. in twelve subjects. Stewart (1947) found uno
unusual values in blood urea and urea clearaance tests in the
elderly. Howell and riggot (1948; investigated blood uree
values in oune huandred and three elderly subjects and found that
in thirty-one per cent. of subjects, the blocd urea was over

40U mgm./
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40 mgm. per cent. and that, in six per cent. of subjects,

the blood urea was over 50 mgm. per cent. The upper limit of
normal may be coasidered as SU mgm. per cent. 1In the preseant
investigation, subjects 5 and 37 showed a blood urea of 57 mgu.
per cent, and 52 mgm. per cent. respectively. Lhe former
subject was aged 93 years and it 1s not considered that the
blood urea level of 57 mgm. per cent. indicated any siguniiicaunt
renal dysfunction. In the latter subject, no abunormality was
detected in the urine snd the blood urea of 52 mgm. per centb.
ig not regesrded ag & significant finding. A low serum proteiu
concentration was present in only one of these twelve subjects
(number 50). The blood urea level of 44 mgm. per cent. in
this subject caniot be regarded as significant.

In conclusion then, the presence of oedema may be
explained on the grounds of cardiac failure in five subjects
(numbers 10, 18, 25, 26 aand 44). Diminished serum proteins
may have been due to thyrotoxicosis in one subject (number 18)
and to albuminuria in one subject (number 22).

B. The Biochemical and daematological Ubservations.

Before proceeding to examine the data presented in
Tables I, ITa, I8, IIT and IV, volume II, it is necessary to
define the limits of physiological variation as accurately es
possible. Assessment 6f serum protein and haematological

values is complicated by the fact that variations due to

ingestion/
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ingestion of food, changes of temperature, differences oI
age, physical activity end alterations ol posture have been
reported. Jith regard to the first factor, the investigatious
were designed to rule out gross variations and it will not
receive further consideratioan. o provision could be made to
obviate differences due to temperature changes, but as
subjects were not under iavestigation during extreme changes
of temperature, variations Trom this cause would be of small
degree and need not be considered. The subjects, with two
exceptions, were all over gixty years of age and were not
confined strictly to bed, except in the few insteances where
postural changes were investigated. It is therefore necessary
to discuss the normel serum protein and haematological find-
:ings in the elderly and the variations which occur due to
postural changes.

{1.) Serum rroteing in the slderly. Ten normal

controls, &ll over the age of sixty years, were invegtigated
after a preliminary period of three days' bed rest. The
results are presented in Yable IIT, Volume II, page 121,

The controls were normal in the sgense that they had no skin
disease and thst no gross signs of disease were detected ou
clinicel examination., Tney were all nospital patients who
had recovered from slight cerebral thrombosis or who were
suffering from mild senile dementia or who had been admitted

’
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to hospital largely beceausge of poor home circumstances.
dhile the controls ceaniiot be coangidered to be truly repres-
tentative of the elderly vopulation in general, they had all
been in hospitel for several months during which time they
hed bveen taking an adequate diet.

The average values found in the ten controls were asg
follows: +total serum protein 6.56 gm. per cent., serum
albumin 4.19 gm. per cent., and serum globulin 2.37 gm. per
cent. The range of values was as follows: total serum
protein 6.2 to 7.2 gm. per cent., albwaln 3.9 to 4.45 gm.
per ceant. and globulin 1l.Y to 3.2 gm. per cent.

Few reports on blood proteins in the aged have appeared
in the literature. Jonesg (1887), investigating the specific
gravity of blood in different age groups, found lower values
in the elderly. The inference is that serum protein values
are lower i the higher age groups. In the report of the
iledical Research Council (1945), the average serum total
protein value for nine subjects over gixty years of age was
6.572 gm. per cent., with a range of 6.17 to 6.97 gm. per
cent. Bing et al. (1947), using Heunriques and Klausen's
method, did not find any variation in the serum total proteins
in higher age groups in males, although after the age of
thirty-five years, the albumin conceatrations were somewhat

diminished. 1In females over the age of thirty-five years, the

3
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authors
found & greater deviation from normal serum protein

concentrations.

Boek (1948}, using the method of Henrigues and Klausen,
found a sgignificant fall in the albumin freaction with
inereasing age, and that this fzll was more marked in
females. lHe also found an increase in the globulin
fraetion. In both sexes, the serum total protein varied
from 5.5 to 7.4 gm. per cent. and the albumin ranged from
3.2 t0 5.2 zmm. per cent. Olbrich (1948), using the
micro-iijeldahl method, found that total protein values

decreased with advancing years. The range of values for

plasma protein varied from 4.02 to 7.l1l4 gm. per cent.
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Detailed results may be tabulated as follows:

B I I ! I B r "”qugl
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Thne inmates of wueensberry House who were studied by
Olbrich may unot heve been representative of the general
population, and the average serum protein values given by
the other authors are in agreement with the average values
found in the ten controlis in the present investigation.
The range of values found by Bock would therefore appear
to be relevant to the present investigation and this range
has been adopted to determine the lower limits of normal,
since it has bteen ottained from a sigaificant number of
cases. Accordingly, the lower limit of normal in the
elderly, may be taken as 0.5 gm. per cent., for serun total
protein and as 3.0 gm. per cent. for serum albumin.

(2) Fostural variations affecting the Blood. Data

regarding changes which occurred in the blood when alteration
of posture took place are presented in Tables 24 and 2B,

Volume 2, pages 119 and 120, and in Plate 2, Volume I, pages

53 and 54. The changes whicih occurred in blood values in fast-
:ing subjects, after they had veen allowed up for one hour, are
shown in Table 24A. A significant increase in serum protein
took place after the upright posture had bveen assumed for

one hour. A fall in the serum total base occurred, but this
was not great enocugh to bve significant. The increase in serum
total protein varied from 0.25 to 0.85 gm. per cent., the
increase in serum albumin varied from 0.15 to 0.67 gm. per
cent. aud the increase in serwa globulin varied from U.04

to/
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Hour

Plate 2. Shewing variation in blood values
one hour after upright posture was assumed.
Hb. = haemoglobin gm. per cent., R.B.C. «
red blood cells millions per c.mm., P.G.V. =
packed cell volume ml. per cent., T.Pr. =
serum total protein gm. per cent., Alb. =
serum albunin gm. per cent., G-lob. - serum

globulin gm. per cent., S.T.B. = serum total
base m.Eq./1l.
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S.T.B.14S

Glob. J

R.B.C.4-5

J5

Hate 2 (Continued.) . Shewing daily variation
in blood values when recumbent posture was

assumed.

Hb. - Haemoglobin gm. per cent., R.E.C. « red
blood cells millions per c.mrn., P.C.Y. = packed
cell volume ml. per cent., T.Pr. = serum total
protein gm. per cent., Hb. ® serum albumin gm.
per cent., Glob. - serum globulin gm. per cent.,

S.T.B. - serum total base m.Dqg./l.
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to 0.48 gm. per cent. The average increase was ag follows:
serum total protein - 0.535 gm. per cent.; serum albumin -
0.9 gm. per ceat.; and serum globulin 0.316 gm. per cent.

The changes which occurred in blood values as a result
of bed rest are shown in Volume TI, Table 2B, and in Plate 2,
Volume I, page 24. The subjects were investigated on
admission while they were in the sitting vosition. They were
then confined strictly to bed and investigated at daily
intervals for a few days aund then at longer intervals until
the skin had healed. A significant fall in serum protein
took place after twenty-four hours of bed rest, 4 rise in
serum total base occurred, but this was not a significant
inerease. After the first twenty-four hours of bed rest,
the decrease in serum total protein varied from 0.23 to
0.9 gm. per cent., the decrease in serum albumin varied from
0.2 to 0.7 gm. per cent. and the decrease in serum globulin
varied from 0.03 to 0.55 gm. per cent. The average decrease
was as follows: serum total protein - 0.65 gm. per cent.;
serum albumin - 0.43 gm, per cent.; and serum globulin 0.22
gm. per cent. The values rose again as the period of bed
rest continued and, in three subjects, reached the level
found at the initisl investigetion. It is not‘possible to
state whether such a rise to the "sitting"™ level may be a
constant finding in complete bed rest. It is doubtful
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whether all the subjects of this investigation contiaued
to remain strictly in bed during the final days df
investigation.

In both groups of postural studies, subjects with oedema
showed no greater veriation than those with no oedema. It
would appear that hazemodilution occurs during the early
stages of bed rest and that haemoconcentration occurs on
resunption of the upright position. The small but consistent
changes, in haemoglobin and red cell percentages and in packed
cell volumes which took place in both groups of postural
studies, tend to support this conciusion. 3Stewart and Rourke
(1938), Stead and Zbert (1941), Lyoans et al. (1944) and others
nave shown that changes in haematocrit velues failed to re-
-flect quantitatively, changes in plasma volume. Nevertineless,
according to Ebert and Stead (1941), although accurate
estimations of plasma volume changes cannot be made from
haematoerit readings, it would seem reasonable to assess the
direction of change in plasma volume from the change in
haematocrit reading and haemoglobin concentration.

Similar changes in the blood due to alteration of posture
have been reported by other workers. Thompsoan et al. (1928)
showed that a decrease in total plasma volume of 1l per cent.
and an increase in total protein of 0.5 to 1.4 gm. per cent.
took place in the standing position. Youmans et al. (1934)
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demonstrated that standing for one hour caused an increase
of 18 to 40 per cent. in serun total protein concentration.
Ferera and Berliner (1943) found that & significant change
ocecurred in a few minutes, although a longer period was
required for a maximal effect. They fouwud an average fall in
serum total protein of U.8 gm. per cent. after rest in the
horizontal position. Renbourn (1947) showed that horizontal
rest for thirty minutes caused a mean fall of 0.55 gm. per
cent. plasma protein and that bed rest for 48 hours produced
a mean fall of 0.65 gm. per cent. plasma protein. Spealman
et al. (1947) found that plasma proteins inereased in amount
when the upright position was maintained and decreased in the
recumbent position. Widdowson and licCance (1950) showed that
mean serum total proteins fell 0.48 gm. per cent. after two
hours bed rest and that they had not returned to normal after
three days.

It is evident then, that in any individual subject,

variations in serum total protein up to 0.9 gm. per cent.,
in serum albumin up to U.7 gm. per cent. and in serum globulin
up to 0.55 gm. per cent., canuot be attributed to pathological
changes and that an increase of this order canuot be cousidered
due to a response to treatment or to a recovery from malautrit-
:ion, since postural variations provide an adequate explan-
:ation. Again, in any group of subjects, an average increase
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in serum total protein up to 0.7 gm. per cent., in serum
albumin up to 0.5 gm. per cent. and in serwa globulin up
to 0.4 gm. per cent. cannot be congidered as significant of
a response to treatment. These values for individual and for
group variaticns heve been taken ag the maximum individual
and average variations noted from Tables ZA and 2B.

The average naematological variations which occurred
with postural alterations were as follows: Volume II,
Table 24, haemoglobin - U.43 gm. per cent.; red blood
corpuscles - 0,813 millions per c.mm.; and packed cell
volume - 2.3 ml. per cent.: Volume 1L, Table 2B,
haemoglobin ~ 0.44 gm. per ceut.; red blood corpuscles -
0.33 millions per c.nm.; and packed cell volume 4.0 ml.
per cent.

The variations in red cell numbers was not significant,
but the change in haemoglobin and in packed cell volume
was sufficiently large to be a significant finding. Average
increases of more than 0.5 gm. haemoglobin per cent. and of
more than 3.0 ml. per ceat. in packed cell volume are
therefore necessary before they can be attributed to a
response to treatment in any group of subjects.

(3.) Serum Total Frotein Observations. Results are

presented in Volume II, Tables 1 and 24. Of the fifty-two
subjects who were investigated, three showed a total protein
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level of 5.0 gm. per cent. or less (cases 18, 41 and 50).
Oedema was present in all three. In case 18, infectious
eczematoid dermatitis and thyrotoxicosis, the serum total
protein concentration was 4.75 gm. per cent. The increase
in catabolism due to thyroid dysfunction accouats for the
low protein value. A significant increase in serum protein
took place as improveueunt occurred in the general condition.
ixtra protein in the form of "Casinal® was given in the diet
and may have played some part in the clinical improvement.
After treatment with thiouracil, a further increase in the
serum protein concentration took place, but as the patient
was sitting at the time of tuls ianvestigation, the increase
was not significant., In case 41, varicose eczems& was CcoOm-
:plicated by & multiform sulphonemide eruption and the serum
total protein value of 5.0 gm. per cent. may be explained as
the result of the increase in capillary permeability which
apparently occurs in this drug eruption. In case 50,
pemphigus vulgaris, the serum total protein concentration of
4.95 gm. per cent. was in agreement with findings by other
workers who have investigated similar cases. The increase of
serum total protein to 5.8 gm. per cent. when aurecmycin and
"Casinal' were administered, paralled the improvement in the
general condition of the patient and the disappearance of
oedema and bullae, but canuot be considered to be & significant
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inerease. The marked improvement in the skin condition was
maintained in this patient, but the general condition
deteriorated steadily.

Four subjects, (numbers 16, 22, 31 and 32), showed a
gerum total protein value between 5.5 and 5.0 gm. per cent.
Of these, three were cases of scurvy with oedema, and one
was a case of pemphigus vulgaris with no oedema. In the last
case, it is interestiag to note that "Casinal' had no effect
on the serun total protein witich fell from 5.6 to 5.2 gm. per
cent, and that it did not prevent a recurrence of bullous
lesions. At the initial invesgtigation, a course of "3tovarsol”
had just been completed and no bullae were present.

In eleven subjeets, (numbers 1, 5, 17, 26, 35, 36, 37, 39,
44, 46 and 47), the serum total protein was between 5.6 and
6.0 gme per cent. The cases may be listed as follows:
infectious eczematoid dermatitis - five cases, of which three
showed oedema; varicose eczema - two‘cases, of which one
showed oedema; seurvy - three cases, of which two showed
oedema; &and one case of pemphigus vulgaris with oedema.

In thirteen subjects, numbers 2, 3, 4, 7, 14, 21, 34, 38,
40, 45, 48, 51 and 52) the serum total protein was between
6.0 and 6.5 gm. per cent. The cases may be listed as follows:
infeetious eczematoid dermatitis - four cases, of which two
showed oedema; varicose conditions -~ four cases, of which
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two showed oedema; scurvy - three cases, of which one showed
oedema; and pemphigus - two cases, none of which showed
oedema..

In twenty-one subjects, (numbers 6, 8, 9, 10, 11, 12, 13,
15, 19, 20, 23, 24, 25, 27, 28, 29, 30, 33, 42, 43 and 49),
the serum total protein was above 6.5 gm. per cent. The
cases may be listed as follows: varicose conditions - twelve
cases, of which five showed ocedema; infectious eczematoid
dermatitis - seven cages, of which five showed oedema; drug
eruptions - two cases, none of which showed oedema.

Flate &, page 62, 1illustrates the serum total protein
concentrations in the various groups which were investigated.

To summarise the findings then, in uacomplicated
infeetious eczematoid dermatitis and in uncomplicated varicose
conditions, normal serum total protein concentrations were
found. The values in varicose conditions tended to be higher
than in the other groups. The serum total protein concentrat-
:ilons in scurvy and in pemphigus vulgaris tended to be low.
Of the five subjects in whom the serum total protein concentrat-
:ion was below the lower limit of normal, (5.5 gm. per cent.),
two were suffering from scurvy, one from pemphigus vulgaris,
one from varicose eczema complicated by a multiform
sulphonamide eruption and one from infectious eczematoid
dermatitis complicated by thyrotoxicosis.

No/
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No relation between serum total protein concentration

and oedema was apparent, since oedema occurred at all levels

of protein, but oedema was present in all subjects in whom

the gserum total protein was under 5.0 gm., per cent. and in

three of the four subjects in whiom the value was between

9.5 and 5.0 gm. per cent.

(4,) Serum Albumin Observations. Results are presented

in Volume II, Tables I and 24, With regard to the serum
albumin, only one subject (number 22) showed a concentration
under 3.0 gme. per cent. The diagnosis was pemphigus vulgaris.
No oedema was present.

In ten subjects, (numbers 1, 16, 18, 21, 32, 35, 37, 41,
46 and 50) the serum albumin was between 3.0 and 3.5 gm. per
cent. The cases nay be listed as follows: 1infeetious
eczematoid dermatitis - three cases, which all showed oedenz;
seurvy - four cases, three of which showed oedema; pemphizus -
two cases, one of which showed oedemz; =znd one case of
multiform drug eruption with oedensz.

In eighteen subjects, (numbers 2, 3, 4, 5, 8, 14, 17, 25,
26, 31, 33, 34, 36, 38, 39, 40, 44 and 47, the serum albumin
was. between 3.6 and 4.0 gm., per cent. The cases may be lisited
&8 follows: infecticvus eczematoid dermatitis - ten cases,
five of wihich showed oedema; scurvy - four cases, toree of
which showed oedema;' varicose conditions -~ taree cases, two
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which showed oedemza; and one case of pemphigus with oedema.

In twenty~-three subjects, (numbers 6, 7, 9, 10, 11, 12,
13, 15, 19, 20, 23, 24, 27, 28, 29, 30, 42, 43, 45, 48, 49,
51 and 52), the serum albumin was 4.1 gm. per cent. or above.
The cases may be listed as follows: varicose conditions -

15 cases, six of which showed oedema; infectious eczematoid
dermatitis - four cases, three of which showed oedema; two
cages of drug eruption with oedema; one case of pemphigus
with no oedema; and one case of scurvy with no oedema.

Flate 4, page 69,illustrates the serum albumin
concentrations in the various groups which were investigated.
In only one case, pemphigus vulgaris, was the serum albumin
concentration below the lower limit of normal. The serum
albumin concentrations teanded to be low in scurvy, infectious
eczematoid dermatitis and pemphigus vulgaris. The highest
values were found in varicose conditioans. No relation between
serum albumin concentration and oedema was apparent, since
oedema was found at all levels of serum albumin. However,
the number of subjects with oedema in each group diminished,
at inereasing albumin concentratioas.

(5.) Serum Globulin Observations. Results are presented

in Volume II, Tables I and Z4. Plate 5, page 66,
illustrates: the serum globulin concentrations in the various
groups which were investigated.

The /
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The lowest values were found in two subjects who were
suffering from scurvy. In general the serum globulin
concentrations tended to be high. This may have been due
to infection, but the subjects who were suffering from
chronic bronchitis, with the exception of number 20, did not
show any marked increase in serum globulin. Varicose
conditions tended to have higher globulin levels than the
other groups. No apparent relation was present between
serum globulin concentration and oedems&.

Subjects have been grouped into those with oedema and
those with no oedema and are listed in Volume 1I, Table 7,
pages 145 to 150. It is evident that a wide scatter in
protein values was present in all groups, although the average
serum protein values were lower in the male subjects with
oedema than in those with no ocedema. In the male subjects
with oedema, the average serum total protein and serum albumin
values were moderately increased after treatment. This may
have been due to the fact that six subjects received protein
supplemented diets.

In general then, oedema cannot be explained on the basis
of low serum protein in the subjects of this investigation.

It is probable that méchanical factors such as diminished
tissue elasticity, impaired lymphatic drainage and local
venous congestion were responsible for oedema in the uncom-
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uncomplicated cases of infectious eczematoid dermatitis and
varicose eczema., ZLvans et al. (1943) demonstrated that senile
skin showed a marked difference in the connective tissue beds
when compared with skin from younger individuals. Greater
shrinkage occurred in the connective tisgsue in younger
specimens. Oedema formation therefore takes place more
readily in the elderly subject.

(6.) Haematological Observations. Table 3, Volume II,

page 121, presents the average values for ten normal controls
which were: haemoglobin - 13.2 gm. per cent.; packed cell
volume -~ 44 ml. per cent.; mean corpuscular volume - 95 cubic
microns; and mean corpuscular haemoglobin counceantration - 30
per cent. In control number six, a moderate degree of
hypochromic, normocytic ansemia was present. In control
nunber seven, the total leucocyte count was at the upper limit
of normal, but apart from this, the leucocytes showed no
significant aberrations. In general then, a degree of
macrocytosis was apparent in the control series. Iron defic-
:iency was not a prominent feature, although mean corpuscular
haemoglobin concentrations were all at the lower limit of
normal.

Many workers have reported on blood findings in the aged
and reports regarding haemoglobin levels are not in agreement.
This is no doubt due in many instances to the differences in
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me thods employed. Newman and Gitlow (1943), using Sahli's
method, found the mean haemoglobin in fifty men who were
aged over sixty-five years, to be 12.65 gm. per ceant. and
the mean haemoglobin in fifty women who were aged over
gsixty-five years, to be 14.5 gm. per cent. They found no
great differences in the other haematological values in these
subjects but the mean corpuscular volume was 97.7 cubic
microns in the males and 90 cubic microns in the females.
Olbrich (1947) found the mean haemoglobin in forty-one males
who were over sixty years of age to be 13.9 gm. per cent. and
in forty-seven females aged over sixty years, he found the
mean haemoglobin to be 13.2 gm. per cent. The method used
was that of Haldane and Gowers. This worker found the mean
corpuscular volume to be 88.9 cubic microns for all subjects.

Howell (1948) did not find any change in haemoglobin
levels in old age.

These authors all quote many other workers whose findings
vary markedly. However, it would seem that the numbers of red
and white blood cells in the elderly are not significantly
different from those found in younger subjects. Haemoglobin
may be rather lower in the elderly, but many authors give
increased values. Most authors report some degree of
macrocytosis in the red blood cells of the aged. 1In elderly

subjects, the normal range for mean corpuscular volume would
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appear to be higher than in younger subjects and the term
"normocytic" will therefore be used when the mean corpuscular
volume is less than 115 cubic microns. The term "hypochromie®"
will be used when the mean corpuscular haemoglobin concentrat-
:ion is less than 28 per cent. Anaemia, in the sense of a
diminished quantity of circulating red cells, will be consid-
:cered to be present when the packed cell volume is less than
40 ml, per cent,

| Reviewing the haematological findings in the subjects
who were investigated,(Volume II, Tables 1, 24, 2B and 4.)
it is evident that no gross iron deficiency was present: the
mean corpuscular haemoglobin concentration was at the lower
1limit of normal in all cases. <The lowest value found, 27 per
cent., was in case 46 in which a macrocytic hypochromic
anaemia was present. Iron was administered by mouth in a
number of subjects, but no significant increase in the mean
corpuscular haemoglobin concentration took place. This is,
however, no certain proof that the concentration was at the
normal levels for the elderly, since response to intravenous
iron was not invegtigated.

A tendency towards macrocytosis was present in most
subjects who were investigated: the mean corpuscular volume
lay between 90 and 100 cubic microns in the majority of cases.

Normochromic normocytic anaemia was present in sixteen
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subjects, (numbers 2, 3, 8, 14, le6, 22, 25, 29, 31, 32, 33,
35, 37, 42, 50 and 51). The cases may be listed as follows:
securvy - seven cases; infectious eczematoid dermatitis -
gix cases; pemphigus vulgaris - two cases; &and one case of
varicose ulcer,

Advanced age is not associated with any significant
changes in the white blood cells and the normal range may
be taken as 4,000 to 11,000 cells per c.mm. A moderate
leucocytosis was present in three subjects, (numbers 19, 22
and 26) and in the control number 7. Two of the subjects
were suffering from pemphigus vulgaris and one from varicose
eczema. lloderate leucopenia was present in six subjects,
(numbers 29, 37, 41, 44, 45 and 51). They may be listed as
follows: varicose conditions - three cases; scurvy - two
cases; and one case of multiform drug eruption.

A neutrophil polymorphonuclear leucocytosis was present
in case 19 (varicose eczema), case 26 (pemphigus vulgaris),
cage 38 (varicose ulcer) and in control number 7.

Bosginophylia was present in case 42 (infectious
eczematoid dermatitis), case 50 (pemphigus vulgaris) and in
case 52 (pemphigus foliaceus).

No pathological increase in the total lymphocytes or
in the monocytes was present. ‘

In conclusion then, the majority of subjeects who were
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suffering from scurvy showed a normochiromic normocytic anaemia.
Similar anaemia was present in one third of the subjects who
were suffering from infectious eczematoid dermatitis.

(7.) Brythrocyte Sedimentation Rate Obsgervations.

Erythrocyte sedimentation rates were performed by
Aintrove's method and the upper limit for normal values in
males will be takeh as 20 mm. at the end of the first hour
and in females will be taken as 30 mm. at the eﬂd of the
first hour. Olbrich (1948), using the Westergreen method,
concluded that the sedimentation rate increases with advancing
years within the limits of 9.0 - 14 mm. in the first hour.

A divergence of opinion exists as to whether the sedimentation
rate ought to be corrected for anaemia and the question is
8till undecided. 3Sedimentation rates were determined in
forty-two subjects and, with no correction for anaemia, were
found to be raised in twenty-seven cases. After the skin had
healed, the sedimentation rates had fallen to normal levels

in six subjects and had fallen only slightly in eight
subjects. Seven subjects showed no change in the sedimentation
rate when the skin had returned to normal, two showed an
inerease and in four subjects the investigation was not
repeated. In nine subjects the sedimentation rate was at the
upper limit of normal and when the skin had healed, three
showed an increased rate, three showed no appreciable change
and in three subjects the investigation was not repeated. 1In
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gix subjects the sedimentation rates were normal, but when
the skin had healed the sedimentation rate had increased
significaﬁtly.

It would appear that the sedimentation rate was not
related to the skin condition in the subjects who have been
investigated. This conclusion is in agreement with that of
Strickler and Aliensis (1947) who stated that a raised
erythrocyte sedimentation rate reflected some constitutional
di sturbance rather than the state of activity of the skin.

It is probable that in the elderly subjects of the present
study, minor sub-clinical infective processes may have been
the cause of the raised sedimentation rates. In all six
subjects in whom chronic bronchitis was found on clinical
examination, the sedimentation rates were significantly

raised and it is probable that minor degrees of respiratory
infection may have been present in the other cases where the
sedimentation rates were raised above normal. Table 8,

Volume II, page 151, shows the initial sedimentation rates,
found in all subjects, corrected for anaemia by means of the
corpuscular volume according to the method of Hynes and wWhitby
(1938). With a corrected sedimentation rate, twenty-one
subjects shewed raised values. They may be listed as follows:
varicose conditions - eight cases; infectious eczematoid
dermatitis - seven cases; scurvy - three cases; and pemphigus
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- three cases. Four of the six subjects who were suffering
from chronic bronchitis appeared in this group.

Flate 6, page 75, illustrates the relationship between
red cell and haemoglobin concentrations, packed cell
volumesg, serum total protein, serum albumin and serum
globulin concentrations and erythrocyte sedimentation rates.
All values on the same vertical line were obtained from a
gingle specimen of blood. One hundred and ten different
blood specimens obtained in the course of the present invest-
tigation are represented. It can be seen that the red cell
and haemoglobin concentrations and the packed cell volumes
were closely related. The serum totval protein conceantration
was not generally closely related to the packed cell volume.
The serum albumin concentration was more closely related to
the serum total protein concentration than was the serum
globulin concentration., The erythrocyte sedimentation rate
shewed no close relationships. In a few instances a raised
serum globulin concentration was present when the sedimentation
rate was low and vice versa. This was not in agreement with
Olbrich's findings.

(8). Thymol Turbidity Observations. In no case was the

thymol turbidity found to be above the normal range of 1 to 4
units. One single test for liver function cannot be considered
sufficient to exclude the presence of liver pathology.

liatsunobu/
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Matsunobu (1930), using a tetrachlorophenolphthalein method,
found a disturbance of liver function in twenty-three per
cent. of eczema cases. liany investigators have studied
liver function in relation to diseases of the skin, but the
methods employed are not now congidered to be satisfactory.
According to Ricketts (1951) liver tests within the normal
range are not synonymous with the absence of liver pathology,
since one-tenth of normal liver parenchyma can carry on
adequate Tunction. MacLagan (1944) suggested that the thymol
turbidity may indicate the amount of circulating gamma
globulin. If this is so, then no significant increase in
gamma globulin was present in the subjects of the present
investigation.

The albumin globulin ratio showed no significant abnor-
:malities in the series of patients investigated, although a
temporary reversal was noted in cases 1, 22 and 26. No
relationship to sedimentation rate or to thymol turbidity
was apparent.

(9.) Serum Total Base Observations. The serum total

base is the sum of the sodium, potassium, calecium and mag-
:nesium in the blood serum and the normal range according

to Sunderman (1942) is approximately from 143-150 m. Eq./l.

No range for elderly subjects has been found in the literature.
In fourteen subjects in the present investigation, the serum

total/
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total base was found to be above the normal level. In one
subject only, (number 18), the increase was significant in
degree. In this subject, the diagnosis was thyrotoxicosis.
An inerease in serum total base in this disease has been
reported by other workers. The total value for potassiunm,
galeium and magnesium in the serum in health may be taken as
approximately 13 m. &q./l. and in disease, variations in the
amounts of those bases in the serun are of a small order in
comparison with the serum total base value. The serum total
base may therefore be taken as a measure of the serum sodium.
On this basis, the serum sodium was within normal limits in
the subjects in wihom total base estimations were performed,
with the exception of number 18. Urbach (1946) stated that
studies of blood chemistry give no reliable index to the
chemigtry of the skin and therefore no conclusions regarding
the electrolyte content of the gkin may be drawn from the
present investigation. Marson (1950) reported that the serum
godium range in subjects over the age of sixty years weas
digtinetly lower than in younger individuals. If this is
true, then in the present investigation, the serum sodium
levels were high. No definite relétionship between high
serum total base values and oedema was present. Of the
fourteen subjects who had serum total base values above
150 m. Eq./l., only seven showed oedema.

(10.)/
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(10.) Osmotic rressure Ubservations. The values for

osmotic pressure, according to the nomogram by Wells et al.
(1933), are given in Volume II, Table 9, pages 152 to 157.
In general, the osmotic pressure was within normal limits.
One low value was found in case 18 (thyrotoxicosis) and in
cagse 22 (pemphigus vulgaris) the osmotic pressure fell to

a low level during the course of treatment. Calculations
of osmotic pressure are perhaps of doubtful value, since the
equations represent the situation at equilibrium and do not
take the factors of lymph flow and peri-capillary circulation
into account. Various formulae have been suggested for the
calculation of osmotic pressure and great divergence of
opinion is evident among authors on this subject.

(11.) Fractional Test-lleal Observations. Fractional

test-meals were carried out on forty-three subjects.
Histamine was not employed for reasons stated under "liethods"
and therefore true achlorhydria cannot be assumed to have
been present in any subject. IFor the purposes of discussion,
the term "achlorhydria®™ will be used when free hydrochloric
acid was absent in the gruel fractionsl test-meal. The tera
hyperchlorhydria will be reserved for those cases in which
the free hydrochloric acid was above 50 ml. K/10 per cent.
Test-meals ‘in which the free hydrochloric acid was between 10
and 50 ml. N/10 per cent. will be considered normal.

Normal/
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Normal values for free hydrochloric acid were found in
fifteen subjects. Hyperchlorhydria was present in seven
subjects and "achlorhydria'™ was found in twenty-one subjects.
The .subjects in which "achlorhydria" was present may be
further subdivided into those in which "masked" free hydrochlor-
tic zcid was present and those in which no evidence of free
acid secretion was apparent. Those subjects in which a
sudden rise in the total acid was observed, without any
apparent secretion of free acid, are agssumed to be instances
of false "achlorhydria™, in which a slight secretion of free
hydrochloric acid was masked by factors such as saliva,
mucus or regurgitated intestinal juice. Ten casgses of this
type were observed among the tweanty-one cases of
M"achlorhydria®™. Flate 7,pages 80 & 81,illustrates the
test-meal charts which were obtained from investigation of
the forty-three subjécts. "Achlorhydria" was present in 49
per cent., hyperchlorhydria in 16 per cent. and normal free
‘acid curves in 35 per cent. of subjects.

Other workers have reported somewhat similar results
in the aged. Vanzant et al. (1932) found "achlorhydria"
in-28 per cent. of women and in 23 per cent. of men at the
age of sixty years. Rafsky et al. (1947) found low values
for free hydrochloric acid in 45 per cent. of subjects who
were over the age of sixty-five years. Bockus (1950) stated

that/
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that "achlorhydria”™ was present in 35 per cent. of subjects
over sixty years of age. ‘fhen histamine response was elic-
:ited, 25 per cent. showed achlorhydria.

When the test-meal regsults in the present investigation
are considered in relation to the skin manifestations, the
following observations may be made; Signs of sensitisation
eczema were present in all subjeets with hyperchlornydria, in
less than 50 per cent. with normal acid curves, in 40 per
cent. with "masked" free acid curves and in 18 per ceat.
with "achlorhydria™. The association of hyperchlorhydria
with acute skin manifestations was not absolute in this
series, and drug eruptions and cases of pemphigus were noted
in which "achlorhydria" was present. Brown (1925) found that
hyperchlorhydria was the prevailing condition in acute wide-
:spread dermatoses. Brown et al. (1935) reported that
hypochlorhydria was commonly found in chronie dermatoses.

Voss and Voss (1937) found hypochlorhydria in chronic condit-
tions and hyperchlorhydria in acute inflammatory conditions.
Two hundred cages were investigated and the response to
alcohol was used as the method. The authors guoted a number
of other workers, some of whom believed that gastro-intestinal
dysfunction was the cause of the skin condition, while the
others considered that a coincident upset of skin and gastro-
:intestinal tract occurred, as the result of some single toxic

factor/
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factor or from general constitutional "inferiority".
Male subjects who showed free hydrochloric acid present
in test-meals and those who showed "achlorhydria®™ are listed

a——

in Volume II, Table 10, page 159.
It can be seen that a fairly wide scatter in serum
protein and haematological values was present in both groups
and the average protein values were somewhat higher in the
subjects with "achlorhydria". o significant difference was
present in the mean corpuscular haemoglobin concentration.
Similar findings were present in the female subjects listed
in Volume II, Table 10, page 160, It may be that the preseunce
of free hydrochloric acid in the stomach is not so importaant
in the digestion of protein as has hitherto been sugposed.
Beazell (1941) came to this conclusion after iuvestigating
protein digestion in the stomach. On the other hand free
hydrochloric acid may have been secreted in response 1o
protein meals in the subjects with "achlorhydria®.

(L2.) Dietetic Obgervations. An attempt has been made

to assess the quality of each subject's average diet during
the year prior to investigation. Such an assessment could
not be altogether satisfactory, since it depended entirely
upon the history given by each individual. Subjects have
been grouped into those with an apparently adequate diet
and those with an inadequate diet. The general bodily

habitus/
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habitus was also estimated by clinical examination and a

division into well-nourished and under-nourished groups has

been made.

Actual weight records were not kept because of

practical difficulties, but in any case, weight changes are

of limited value since it is known that inereases of body

weight up to approximately ten pounds may occur as the

result of an accumulation of "occult"™ or "hidden" oedema

which is not accompanied by demonstrable clinical signs of

oedems.

of this investigation may be tabulated as follows:

Diet, bodily habitus and disease in the subjects

Clinically | Clinically
Adequate Inadeguate under- ' well-

Diet. Diet. nourished. noqrisheq.
Infectious
Eczematoid 9 8 9 8
Dermatitis. o o o
Varicose
Conditious. 16 2 4 14
Seurvy. None. 9 5 4
Pemphigus. 4 1 2 S
Drug
Eruptions. 3 None. 1 2

It can be seen that no relation to diet or bodily

habitus was apparent in the subjects with infectious

eczematoid dermatitis. In the majority of varicose
conditions, the subjects were clinically well-nourished and

had/
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had subsisted on adequate diets. In all subjects with
securvy, the diet had been deficient, but almost half of the
subjects ap@eared to be moderately well-nourished.

According to Peters and Bisenman (1933), protein
depletion and hypoproteinaemia may coexist with obesity in
subjects who had been subsisting on inadequate protein diets.

The clinically under-nourished and clinically well-
nourished subjects are listed in Volume IT, Table 11,
rages 161 to 165. 4 fairly marked scatter was apparent in
all serum protein and haematological values. The average
gserum total protein values were higher in the females than
in the males and the average serum total protein values in
the well-nourished subjects of both sexes were significantly
higher than in the under-nourished groups. No significant
change was present in the average serum protein and
haematological values in the female subjects after the skin
had healed. A significant increase in the average serum
total protein, serum albumin and serum globulin values was
present in the under-nourished male subjects after the skin
had healed. The haemoglobin, red cell and packed cell
volume averages also showed & significant inerease in those
subjects when treatment was completed.

Although it has been demonstrated that blood levels
tend to rise when bed rest econtinues and although it is to

be/
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be expected that the values obtained in subjects who have
just been confined %o bed will be lower than vealues oblwained
in the same subjects after a period of a few weeks' strict
bed rest, it is not surpyrising that wnere such striet bed
rest is not enforced, the average values at the beginning

and at the end are approximately the same, since postural
changes will tend to be cancelled out.

The increase in serum protein and in haematological
valuﬁs'found in the under-nourished male subjects when the
skin had healed may have been due to treatment. In this
group eight subjects received "Caginal' with added glucose
during treatment. "Casinal" consists of casein in the
form of its caleium salt. It is said to countain all the
essential amino-zcids &nd one ouace of the powder provides
approximaetely twenty-six gm. of protein. 1ITwo ounces were
administered daily, together with added glucose, t0 & number
of the subjects who were investigated.

Five subjects, with infectious eczematoid derwatitis, in
whom the diet was supplemented iu this fasunion, are listed ia
Volume II, Table 12, page 166. 4 gignificant inerease in
the serum total protein, serum albumin, serum globulin,
hazemoglobin, and red cell perceantages aud in the packed cel
volume results was present at the end of treatment. The
average mean corpuscular volume had diminished. It is

possible/
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possible that a chauge in the plasgma volume may have occurred
but this seems unlikely since in the subjects with infectious
eczematoid dermatitis who received no additional protein,
listed in Volume IL, Table 13, page 167, 0o
change weas noted in the average values at the end of treatment.
There is, therefore, presumptive evidence that protein
supplement increased the gerum protein values and the
formation of red cells which also tended to be less macrocytic
at the end of treatment.

All uncomplicated cases of infectious eczematoid dermat-
:itis are listed in Volume II, Table 14, pages 168 and 169.
No significant difference between males and females was
present in the average serum protein and haematological
values on admission and the values were within normal limits.
After the skin had healed, the average values in the female
cases, only one of whom received extra protein in the diet,
showed no significant change. In the male cases, an increase
in the serum total protein, serum albumin, haemoglobin, red
cell and packed cell volume averages was present at the end
of treatment. This may have been due to the protein supple-
:mented diet which three of these subjects received.

The nine cases of scurvy are listed in Volume IT,

Table 15, page 170, The average values for serunm
proteins, haemoglobin, red cells and packed cell volune

results/
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results at the end of treatment showed an increase. Those
subjects with scurvy, who received a protein supplemented
diet, are listed separately from those who received only iron
and vitamin C. (Volume II, Table 16, pages 171 and 172.

A significant increase took place in the average serum total
protein, serum albumin, serum globulin, haemoglohin, red cell
and packed cell volume values in the subjects who received a
protein supplemented diet. 4 much smaller increase in the
average values took place when no protein supplement was
exhibited. In the latter group of subjects, the average
anumber of days of treatment was twenty-nine; in the former
group, the average number of days of treatment was twenty-
:three. It would appear, therefore, that a high protein
diet is important, in addition to vitamin C, in the treatment
of scurvy. Iron may not be required in treatment and the
mean corpuscular haemoglobin concentration was not significant-
:1ly low in the subjects who were investigated. Iron was
administered, however, since iron stores may have been
depleted and it was considered advisable to give a readily
available supply for new red cell formation. Eczema was
frequently noted in association with scurvy, but could not

be attributed solely to diminished serum proteins and to
inadequate diets, since paraéitic infestation and local
trauma were frequent in scorbutic subjects.

Uncomplicated/
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Uncomplicated varicose conditions are listed in Volume
IT, Table 17, pages 173 & 174. The average values for serum
total protein and serum albumin were higher than in the cases
of infectious eczematoid dermatitis. When the skin had healed
no gignificant change in values took place, but the average
serum total protein value had increased slightly in male
subjects after treatment. Case 1l showed a marked increase
in serum total protein at the end of treatment and this
partly accounts for the average increase.

In conclusion then, in under-nourished subjects
the serum protein concentrations were lower than in
well-nourished subjects. In infectious eczematoid
dermatitis and in scurvy, administration of protein supple-
iments in the diet increased the serum protein concentrat-

:ions and the formation of red blood cells.



SUMMARY AND CONCLUSIORNS

(1.) Literature regarding serum proteins, malnutrition,
oedema, protein deficiency and disease of the skin has been
reviewed.

(2.) One hundred and thirty-seven investigations of serum
protein concentrations and of haematological values have been
carried out in fifty-two subjects, fifty of whom were over
sixty years of age. ZEighty-two estimations of serum total
base have been carried out ian thirty-five subjecets. One
hundred and thirty-four thymol turbidity values have been
determined in fifty-two subjects and gruel fractional
test-meals have been carried out in forty-two subjects.

Ten normal control subjects who were over sixty years
of age have also been investigated. Variations in the blood
due to alteration of posture have been demonstrated in eleven
subjects.

Eighteen subjects with varicose conditions, seventeen
with infectious eczematoid dermatitis, nine with scurvy and
eight with pemphigus or bullous drug eruptions were invesgst-
“:igated.

(3.) The erythrocyte sedimentation rate was not related
to the state of activity of the skin.

(a.)/
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(4.} Thymol turbidity estimations were within the normal
range in all subjects.

(6.) In uncomplicated varicose conditions and in
uncomplicated infectious eczematolid dermatitis the serunm
‘total base was within the normal range.

{6.) No close relationship between gserum protein
concentrations and oedema was found. vedema Qccurring in
ancomplicated infectious eczewatold deruwatitis and in
Ancomplicated varicose conditions in elderly subjects may
be explained by local tissue infection and by mechanical
‘faetors such as diminished tissue elasticity, igpaired
Ilymphatic drainage and loeal venous coagestion.

(7.) Significant low coucentrations of serum total protein
~were not found ia uncomplicated varicose counditions or in
uncomplicated infeetious eczematoid dermatitis. Serum total
protein conceatrations below normal were found in two subjects
“with seurvy, in one subject with pemphigus vulgaris, in one
~gubject with varicosc eczema and drug eruption and in one
_subject with infectious eczematoid dermatitis and
thyrotoxicosis.

{(8.) The serum albumin councentration was below normal in
one subjeet with pemphigus vulgaris.

Low concentrations of serum albumin were commonly found
in scurvy and in infectious eczematold dermatitis.

Kormochromic, /
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Normochromic, normocytic anaemia was present in the
majority of scorbutic subjects and in one third of subjects
with infectious eczematoid dermatitis.

No relationship was evident between "achlorhydria" and
serum protein concentrations or heematologicgal values.

(9.) 3Some evidence was presented that high protein diets
were of value in restoring the blood picture to uormal ia
scorbutic subjects and ia those with infectious ec¢zewatoid
dermatitis. Scurvy and infectious eczemetoid dermatitis
presented some features in comumon, with respect to the
serum &lbumin concentrations and to the haematological
values. Mdalnutrition may have beeun a factor in both groups,
but it 1s not possible to state that malunutrition played a
definite part in the production of infecticus eczematoid
dermatitis.

(10.) 4dministration of a high protein diet to scorbutic
subjects and to selected elderly subjects who are suffering
from infeetious eczemdtoid dermatitis is suggested as a

necesgsary addition to other routine forms of treatment.
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Case 1. Infectious eczematoid dermatitis - Hypertension.
Mr. J.H., aged 77 years, was admitted to Stobhill
Hospital on lst February, 1950, complaining of an eruption

on his legs of four months' duration.

Personal History: He lived alone and prepared his own

food. His diet was inadequate, consisting mainly of vread
and tea.

Frevious History; Recurring eczema of the face.

History of Fresent Illness; The patient could give no

detailed description of the onset of the eruption. o
hi story of traume was obtained, and he had not been
confined to bed before admission. He gave no nistory of
breathlessness, but had noticed swelling of the legs
since the onset of tne s«<in condition.

General ixaminetioas The patvient was a thin old maa. o

cyanosis was present. Pitting ocedema was present up to
the knees, but no sacrazl oedema was evideat. o venous
engorgement was present and no varicose veins were noted,
The patient was edentulous and upper dentures only were

worn.

Skin: The legs up to the knees were affected by foul

smelling areas of superficial ulceration, larger areas of
weeping eczema, and scattered pustular and scaling lesions.
The skin over the dorsa of the feet was thickened and

pigmented. ©No purpuric lesions were present.
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Case 1. (Continued).

Cardio-Vascular System:

The pulse was irregular in rhythm due to the presence
of extra systoles. The arterial walls were thickened and
tortuous. The apex beat was palpable four inches from the
mid-sternal line in the fifth left intercostal space.
Heart sounds were of fair quality. Soft systolic murmurs,
not conducted but persisting on change of posture, were

present at mitral and aortic area. Blood pressure was

200, Ha.

Examination of the other systems revealed no abnormality.

Investigations:

Chemical Examinetion of Urine - Specific Gravity 1015,
Reaction - Acid. No Albumin, no Sugar. Iicroscopical
Examination -~ No abnormality detected.

Blood urea 32 mgm. per cent. Urea Clearance Test 100 per
cent. of Normal.

Hassermann Reaction - Negative.

Electocardiogram Report: "Left Axis shift. Ventricular

ectopic beats.”

Skiagram - Chest "some cardiac enlargement and a bronchitic
type of chest”,

Frogress and Treatment:

1. 2.50. Ferri et ammon. c¢it. grains 30 t.i.d. Vitamin

C 100 mgm. t.i.d. "Multivite" tablets 1 t.i.d. "Casinal"
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Case 1. (Continued).
2 ozs. daily. Iusol soaks as local applications to legs.
5. 2.50. 1% Ichthyol Calamine liniment as local
applications to legs.

8. 2.50. Bed sores developed.

4, 3,50, Bed sores healing.

8. 3.50, Internal medication discontinued.

2e 5,50, Internal medication resumed.
15, 5.50. Bed sores healed.
17. 5.50. Internal medication discontinued. Skin healed.

Slight oedema of feet still present.
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Case 2. Infectious eczematoid dermatitis.

Mr. A.G., aged 73 years, an inmate of Foresthall
Institution, was seen on 1l6th of March, 1950, when he
complained of an eruption on both legs of twelve‘years’
duration.

Personal History: He had been an inmate of Foresthall

ginece 1937. Diet was inadequate.

Previous History: April, 1946 - Erysipelas. August, 1947 -
Cerebral thrombosis from which he had made a good recovery.
December, 1947 - Hypostatic pneumonia.

History of Present Illness; TIwelve years previously-the'

skin of his legs had become irritable, red, moist and
crusted. The condition had persisted in spite of meny
different forms of local treatment. He'had been confiné@ii»
%o bed for six weeks prior to this examination. No hisfdryf

of breathlessness was obtained.

General Examination: The patient was a thin old man. No
oedema was present. The patient had a solitary carib&é,

stump in the lower jaw. No dentures were worn. . No 43;?§ fff

varicosity of leg veins was noted and no venous engoréem§ﬁ%;r
was present. f e
Skin: The skin of the right leg was plum-~coloured with
seattered superficial abrasions and areas of crusted; f
sealing and moist eeczema. The left leg showed some  1  

erythematous and crusted areas. 4n erythemafo-papulér
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Cage 2. (Continued).
eruption was present on the face and scalp.

Cardio-Vascular System: Occasional extra systoles were

present, dbut no other abnormalities were noted. Blood

pressure was l%%mm. Hg.

Exemination of other systems revealed no abnormality.

Investigations:

Chemieal Examination of Urine - Specific Gravity 1014.
Reaction - Acid. No Sugar, no Albumin,

Miceroscopical Examination - no abnofmality detected.
Blood Uresa 25 mgm. per cent.

Wassermann Reaction - Negative.

Progress and Treatment:

16. 3.50. Ferri et ammon. eit. grainsg 30 t.i.d.

Vitamin C 100 mgm. t.i.d. %"Casinal" 2 ozs. daily.
1% Ichthyol Calamine Liniment as local applieation.
1. 4.50. 5% Crude Coal Tar in Vaseline, as loeal

application.

3. 5.50., Internal medication discontinued. Skin hesaled.
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Case 3. infeotious eczematoid dermatitis.

Mr. C.S., a mele patient, agéd 72 years, w#s admitted
to Stobhill Hospital on 8th February, 1950, compleining of
an eruption on both legs of several months' duration.

Personal History: He lived alone and prepared his own

food. Diet was grossly inadeguate.

Previous History: None could be obtained.

History of Present Illness; It was not possible to

elicit any detailed history. He had not been confined to
bed before admission to hospital and gave no history of
breathlessness.

General Examination: The patient was an emaciated old

man, suffering from pediculosis corporis. Moderate oedema
of ankles was present. No varicose veins were evident,
and no venous engorgement was present. He was edentulous;f‘

Skin: Linear excoriations and scattered pigmented areas

were present on the trunk. Areas of moist and scaling ==
eczema were present on both legs. |

Cardio-Vaseular System: No abnormalities were detected.

Blood pressure was l%gmm. Hg.

Examination of other systems revealed no abnormality.

Investications:

Chemical Examination of Urine - Specific Gravity 1018.
Reaction - Acid. No Albumin, no Sugar.

Microscopical Examination - no abnormality detected.
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Case 3. (Continued),

Blood urea 19 mgm. per cent,
Wassermann Reaction - negative.

Progress and Treatment:

9. 2.50. Ferri et ammon. cit. grains 30 t.i.4d. Vitamin
¢ 100 mgm. t.isd. 4cid hydrochlor. dil., min. 30 t.i.d.
"Casinal' 2 ozs. daily. "Multivite" tablets 1 t.i.d.
Iehthyol 1% in Celamine Liniment as local application.

1. 3.50. ‘1% Crude Ooal Tar in Zine Paste as local
application.‘

4, 3.50, Bed sore developed. Oedema gone.

3. 4.50, 8kin completely healed.
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Case 4. Nummuler infectious eczematoid dermatitis.

Hypertension.

Mrs. G.P., aged 66 years, was admitted to Stobhill
Hoséital on 28th Febrﬁary, 1950, complaining of an eruption
on armg and legs of several years' duration.

Personal History: She kept house for her husband and her

diet seemed adequate.

Previous History: Measles and Scarlet Fever in childhood.

Fleurisy - 1934.

History of Present Illnessg: The eruption had commenced

on the dorsal aspect of the hands several years previously