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The experiments, the results of which are 

embodied in this thesis, were carried out during 

1336 and 1937 in the Clinical Laboratories of the 

Royal Infirmary, Edinburgh. 



Part I. 

The chemical identification of vitamin C 

in human urine by isolation of the 2 :4- d.ínitro- 

phenylhydrazine derivative of dehydroascorbic acid. 



During the past three years several methods 

have been proposed, and widely used, for the 

estimation of ascorbic acid in urine. They all 

depend on the reducing properties of ascorbic acid 

and are all non -specific. By careful limitation of 

conditions it is possible, with these methods, to 

exclude interference by a number of substances known 

to be present in urine which are capable of reducing 

the reagents employed. There is, however, no proof 

that any of the methods is really estimating ascorbic 

acid, and the lack of unanimity among the various 

protagonists suggests that none of the methods, even 

with carefully defined conditions, is really specific 

Indeed there is no complete proof that ascorbic acid 

is normally present in urine, though indirect 

evidence obtained by analysis of urine from normal 

and scorbutic subjects suggests that it is. However, 

attempts at biological identification have failed, 

though the failures may reasonably be attributed to 

;toxicity on the part of the urine ( Ahmad, 1936; 

Wieters, 1935) . More serious was the failure of 

Í 
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Hinsberg and Ammon (1936) to isolate ascorbic acid 

from urine. They attempted to obtain it in the form 

of the 2:4- dinitrol henylhydrazine derivative of 

dehydroascorbic acid, and concluded, from their 

failure with normal urine and their success with 

added ascorbic acid, that urine could not contain, 

at most, more than 0.3 nag. ascorbic acid per 100 ml., 

i.e. less than a third of the amount indicated by 

titration with dichlorophenolindophenol. 

Some time ago Scarborough and Stewart (1937) 

found that the indojhenol- reducing substance in 

normal urine was partly, though not completely, 

oxidized aerobically in the presence of the cauli- 

flower hexoxidase described by Szent Györgyi (1928) 

and by Hopkins and Morgan (1936). This rather 

strengthened the view that ascorbic acid is excreted 

normally, but did not amount to proof, since the 

enzyme has not been shown to be completely specific. 

It was therefore decided to attemjt the actual 

isolation of a derivative of ascorbic acid from 

normal urine, obtained from persons receiving an 

ordinary mixed diet without ascorbic acid supJplements. 

A 
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A preliminary note on this attempt, which was 

successful, has a.,Jeared (Stewart, Scarborough and 

Drumm; 1937); while this note was in the press, a 

similar success was announced by Meuwissen and Noyons 

(1937) who used a very similar method. Asp however, 

the identification of the isolated substance by the 

present author seems to be more rigorous than that of 

Meuwissen and Noyons, and since another point of 

interest arose during the work, it seems desirable to 

ive a full account o`° the work. 

An attempt was first made to precipitate the 

ascorbic acid from urine in the form of a lead salt 

by the addition of neutral lead acetate. This 

procedure has proved useful in the isolation of 

ascorbic acid from decitrated lemon juice and has 

been employed by Zilva (1930) and by King and his co- 

workers (1929 and 1931). It was, however, found by 

Smith and King (1931) that complete precipitation of 

ascorbic acid by neutral lead acetate occurred only a 

pH 7.5. Zilva (1930) found that in order to ensure 

complete precipitation the optimal amount_of neutral 

'lead acetate must be found for each preparation. 

Amounts / 
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Amounts of a saturated solution of neutral lead 

acetate required to achieve the best results varied 

from 13 - 25qß of the volume of the preparation. It 

is also evident from Zilva's experiments that an 

equal volume of the lead acetate solution is some- 

times necessary. In view of these considerations, 

certain discrepancies between the experiments of 

Zilva and of King and his associates, and the 

difficulties admitted by both groups of workers 

attending the precipitation ol ascorbic acid by lead 

it was felt that this method would probably be of 

little value in the isolation of ascorbic acid from 

urine. However, preliminary experiments in this 

direction were made. It was found at once that the 

precipitation of ascorbic acid by lead from urine 

was most irregular. Attempts made to deter line the 

optimal amount of a saturated solution of neutral 

lead acetate required were very laborious and could 

not in practice be considered satisfactory since it 

appeared that the amount required to be added rather 

accurately. In no experiment was it found possibl 

to precipitate the ascorbic acid, as determined by 

its / 
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its indophenol reducing capacity completely. This 

method of attack was therefore abandoned. 

It was found that ascorbic acid forms insoluble 

salts with certain alkaloids. Accordingly a second 

attempt was made to precipitate ascorbic acid from 

urine as the insoluble salt of strychnine, cinchonin 

or brucine. While it was found possible to 

precipitate ascorbic acid from its aqueous solution 

in this way, attempts to apply this procedure to 

urine failed. 

A third method of precipitation was accordingly 

devised, which ultimately proved successful. The 

ascorbic acid was oxidized to dehydroascorbic acid 

which was -mare to react with 2:4-dinitrophenyl- 

hydrazine in acid solutions. A precipitate of the 

mixed hydrazones was obtained from which the dehydr 

ascorbic acid derivative was separated by chromato- 

graA.hic absorption and fractional crystallisation. she 

first attempt at isolation on these lines failed and on 

investigation it was found that the usual method of 

collecting; the urine over acetic acid was unsatisfactory 

reason of the fact that this acid formed an acety 

derivative / 



6. 

derivative with the phenylhydrazine which compound 

was subsequently isolated in large amount, thereby 

seriously prejudicing the success of the experiment. 

Preliminary investigations revealed oxalic acid to 

be a suitable substitute. 

I, Q1 Iion of 2 :4 dinitror h y.7 hydrazine derivative of 

dehydroascorbic acid. 

Freshly passed normal urine was mixed with 

sufficient A.R. oxalic acid to produce a concentratio. 

of 4;, of the acid. 12.L of the acidified urine were 

evaporated at atmospheric pressure in carbon dioxide 

to 2.L., a procedure which was shown by control 

experiments not appreciably to destroy ascorbic acid. 

The dark brown concentrate was kept overnight and 

filtered from the precipitated urea oxalate etc. 

The filtrate was cleared by two successive treatments 

in the cold with 25 g. of norite charcoal. This 

treatment removed no ascorbic acid, but oxidized it 

to dehydroascorbic acid. 

At this point it would have been possible to 

proceed with the removal of excess oxalic acid and th 

preparation of the 2:4-dinitrophenylhydrazine 

_lerivatives. As, however, it was desired to know th 

mount 
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'amount of indophenol- reducing substances present, the 

straw- coloured liquid was allowed to sta7ld in an 

'atmosphere of hydrogen sulphide for 48 hours to 

reduce the dehydroascorbic acid. Hydrogen sulphide 

was then removed by a current of carbon dioxide. The 

'excess of oxalic acid was precipitated by treatment 

'first with a thin paste containing 60 g. of calcium 

hydroxide, and then, when the solution was nearly 

neutral, with solid calcium carbonate. The filtrate 

was then re- treated with hydrogen sulphide for 48 

hours to complete the reduction of d:ehydroasorbic 

acid. At this point indophenol titration, using the 

mercuric acetate treatment (Emmerie and van Eekelen, 

1934) showed the presence of 5.7 mg. of reducing 

substances per 100 ml. of the liquid, a result which 

indicated that little or no loss had occurred. In 

another experiment the initial indophenol -reducing 

power of the urine was measured, and an actual 

increase was found to occur during the concentration. 

This phenomenon is to be discussed presently. 

It was now necessary to oxidise the ascorbic 

(acid to dehydroascorbic acid. In view of the work 

of Herbert and his associates (1933) who found that 

the / 
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the melting -point of the 2:4- dinitrophenylhydrazine 

derivative was dependent upon the method of its 

preparation and because such information as is 

available in the literature refers to the derivative 

as prepared from dehydroascorbic acid obtained by 

oxidation of ascorbic acid with iodine, it was felt 

desirable to employ iodine as the oxidising agent. 

Hydrochloric acid was added to the urine concentrate 

to make a 2.5 N solution and N iodine solution was 

run in until a faint blue was given with starch, and 

any ascorbic acid had been completely oxidised to 

dehydroascorbic acid. The 2 :4- dinitrophenylhydrazine 

was then added (16 g. in 500 ml. of hot 2.5 N HC1) and 

the mixture was incubated at 40° for 4 days. After 

cooling foi' 24 hours the reddish brown precipitate 

wLs filtered off, boiled with two successive lots of 

2.5 N HC1 to remove unchanged dinitrophenylhydrazine 

and then washed with warm water until the washings 

were no longer acid. The residue, dried in vacuo at 

room tem_ erature, weighed 4.0 g. This was extracted 

in the cold with 2 L. of a mixtùre of equal volumes 

of aloenlúte alcohol and dry acetone, and the 

insoluble / 
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insoluble residue was filtered off (it failed to 

dissolve in more fresh solvent). The filtrate was 

passed through a column of aluminium oxide (I'erck, 

Stanslardisier ách Prockmann) 
, 
14 cm. long and 3 cm. 

diameter, previously saturated with the mixed solvent 

(five such columns were used). The top of the col 

became brick -red and this narrow zone overlapped a 

broad dark purple zone, below which there were no 

further definite zones of adsorption, although the 

solution remained coloured. The chromatogram was 

develoed with acetone, until the liquid passing 

through was colourless; the two zones were fairly we 

differentiated, but did not separate completely. 

The whole of the coloured aluminium oxide was extracted 

with hot glacial acetic acid, the eluate was 

concentrated in vacuo and kept overnight. The purple; 

preci4tate was filtered off, washed with water, dried 

and weighed (1.4 g.); a second crop (0.35 g.) was 

obtained by further concentration of the filtrate. 

Only a small amount of these preciiitates dissolved 

in alcohol- acetone. The acetic acid "mother -liquor 

was poured into 2 vol. of water, and the immediate 

reddish / 
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reddish precipitate (0.85 g.) was filtered off. On 

standing for 3 days a further precipitate (0.42 g.) 

was obtained. These two precipitates dissolved 

readily, but not completely, in the acetone- alcohol 

mixture. 

The acetone- alcohol extracts from all four 

precipitates were combined and readsorbed on 

aluminium oxide. Again two zones were formed, a 

narrow red one at the top of the column, and a broad 

purple zone below and contiguous with it. These 

two zones, after development with acetone, were 

separately extracted with glacial acetic acid. The 

two eluates were treated separately with 2 vol. of 

water, and the flocculent reddish brown precipitates 

were filtered off after 3 days. The two precipitat s 

were (separately) dried, dissolved in acetone - 

alcohol mixture, and passed through columns of 

aluminium oxide. In the case of the fraction 

derived from the u Jer, red, zone of the previous 

chromatograms, there were again two zones, but the 

lower, jurple one was very small: The eluate from 

the purple zone now gave a very narrow upper red zone. 

The two purple zones from this set of chromatograms 

(the third) were combined and eluted with glacial 

acetic / 



Fig. I. 2:4- dinitrophenylhydrazine derivative of 
dehydroascorbic acid isolated from human 
urine. 
Crystallised from glacial acetic acid. x 150. 

Fig. II. 2 :, -dinitrophenylhydrazine derivative of 
dehydroascorbic acid prepared from pure 
ascorbic acid. 
Crystallised from glacial acetic acid. x150. 
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acetic acid. As before, water was added to this 

eluate and the preci itate (which appearedly only on 

standing) was dried, weighed (0.118 g.), dissolved in 

alcohol- acetone and once more adsorbed on aluminium 

oxide. The very narrow reddish zone at the top of 

the column was discarded, and the broad purple zone 

below it was extracted with glacial acetic acid. 

Water precipitation of this eluate yielded 65 mg. of 

precipitate. 

This material was crystallized from a small 

volume of hot glacial acetic acid. It was not 

completely soluble, a small amount of an aluminium 

salt remaining undissolved. The substance deposited 

from the hot acetic acid on cooling was crystalline. 

A drop of the solution, on spontaneous evaporation, 

left rosettes of very small needles (Fig. I) identic- 

with those similarly obtained from the 2:'-- dinitro- 

phenylhydrazine derivative of dehydroascorbic acid. 

(Fig.II). Heated in a capillary tube it melted at 

269 -271° (decomposing sharply at 271 °). The "synthet 

substance, prepared from pure ascorbic acid, melted 

at 270 -272° (decomposing 272 °) and there was no 

depression when the two were mixed (270 -2720). 

After / 
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rig. III. 2:4- dinitrophenylhydrazine derivative of 
dehydroascorbic acid isolated from human 
urine. 
Crystallised from nitrobenzene. x 100. 

Fig. IV. 2 : z` -d initrophenylhydrazine derivative of 
dehydroascorbic acid prepared fro_: pure 

ascorbic acid. 
Crystallised from nitrobenzene. x 100. 
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After recrystallization of the urine derivative from 

acetone- alcohol, the M.P.-rose to 279° (decomp .) . 

The "synthetic" substance, similarly recrystallized, 

melted at 230° (decomp.) , as did a mixture of the two. 

Herbert et al. (1933) describe two 2:4-dinitrophenÿl- 

hydrazine derivatives of dehydroascorbic acid, 

prepared by the interaction of the components in 

2.5 N HC1 at 70 °. One, obtained when the reaction 

mixture was momentarily made alkaline before addition 

of the hydrazine, melted at 268 °; the other, without 

use of alkali, melted-at 280° after recrystallization 

from alcohol- acetone. We have used both methods, bu 

found no difference in the ultimate melting points of 

the purified products. 

The crystalline forms of the two substances were 

identical, fine needles often -in sheaves or clumps. 

By slow evaporation of a solution in nitrobenzene, 

both appeared in long fine red needles, sometimes 

forming sheaves 02 clumps (Figs. III and IV) . 

The yield of the purified substance was 20 mg. 

The substance from urine contained 20.52% N by 

micro -Dumas; that prepared from pure ascorbic acid 

contained 20.56X. The calculated figure for 

C6 / 
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C6H504 :N.NH.C6H3(NO2)2 2 is 21.00% N. 

With conc. H2SO4, both substances gave a deep re& 

coloration, changed to salmon -pink by dilution with 

water and to a reddish purple following a transient 

blue on making alkaline with NaOH. The colour faded 

to yellow in 5 -10 minutes. The purple colour with 

alkali was given without previous treatment with 

H2SO4 

Examined through a hand spectroscope, both 

substances in dilute acetone solution showed a broad 

diffuse absorption band in the green extending from 

below the E line to above the b line. Several othür 

red dinitrophenylhydrazine derivatives (e.g. those of 

furfuraldehyde and salicylaldehyde) showed absorption 

in the visible spectrum but nearer the blue (above b)1 

In further support of the identity of the 

"synthetic" hydrazone and that from urine, the 

distribution between two immiscible solvents was 

determined. In each case eca ctly 1 mg. of the 

substance was dissolved in 5 ml. of nitrobenzene, and 

the solution repeatedly shaken ith 5 ml. of aqueous 

acetic acid (75r by weight of acetic acid). After 

standing overnight in the dark, the corresponding 

layer s / 
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layers were compared by means of a Pulfrich :hoto- 

meter using a 0.5 cm. cell and an S 53 filter. The 

corresponding layers contained identical concentratio s, 

as is shown by the photometer readings (no attempt wa 

,made by use of standard solutions to convert these 

figures into actual concentrations. 

Substance 
from urine 

/attr- acetic acid layer 0.259 

Nitrobenzene layer 1.45 

E 
Substance 
from pure 
ascorbic acid.. 

0.263 

1.45 

isolat on_of an unidentified 2:4- dinitrophenylhrdLazir e_. 

Acetic acid elution of the final chromatogram 

in the isolation of the ascorbic acid derivativ- gave 

a precipitate (weighing 65 mg.) from which the 

ascorbic acid derivative was isolated. This 

precipitate appeared after 3 hours. When the mother 

liquor was ke:t 3 days longer a further precipitate 

much more definitely red, had appeared. This 

.ueijhed 32 mg. Crystallized from glacial acetic 

acid it formed dark red micro- crystals which melted 

sharply at 221 °C. I.ecrystallization from acetone 

failed to raise the M.P. About 10 mg. of purified 

material were obtained. (Found: N, 20.01;ó by micro- 

Dumas.) Although obtained from the same 

11 
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zone as the ascorbic acid derivative (and on re- 

adsorption forming a similarly placed purple zone) it 

seemed not to be merely an impure specimen. Thus: 

it depresses the T.R.P. of the pure ascorbic acid 

derivative; it gives a yellow colour with conc. 

H2SO4, changing to a pure violet with NaOH; it 

absorbs in the green and blue of the visible spectrum, 

the band extending from the E line to above the F; 

and the crystalline form is different. 

It was tempting to suspect that it might be the 

2:`- dinitrophenylhydrazine derivative of reductic 

acid, which, according to Meuwissen and Noyons (1937), 

melts at about 225 °. This substance, however, on 

the basis of the formula for reductic acid suggested 

by Reichstein and Okpenhauer (1933), should. contain 

23.7% N. A closer agreement, with the figures is 

given by furfuraldehyde 2 :4- dinitrophenyihydrazone 

which is dark red, melts at 222° and contains 20.29% 

N (Simon,-1932). This substance could conceivably b 

formed from pentoses during the preliminary 

concentration of the urine, or even (Roe, 1936) from 

ascorbic / 
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ascorbic acid itself. This possibility, however, was 

quickly disproved by the fact that a mixture of the 

two substances melted at 200 °. Pyruvic acid 

2:4- dinitrophenylhydrazone (M.P. 218 °, 20.9% N) is 

yellow; the hydrazone of methylglyoxal, though red, 

contains 25.9% N and melts at 298 °; that of glucose 

(20. > N) is reported by Torres and Brosa (1933) to 

melt with deomposition at 238 °. According to Torres 

and Brosa, and to Brady (1331), oc- hydroxyaldehydes do 

not readily react with 2:4- dinitrojhenylhydrazine 

under the conditions we em .loyed, and in any case 

Meuwissen and Noyons (1937) have found that the 

hydrazones of lactose, galactose, glucose, glycuranic 

acid, dihydroxyacetone and glyceraldehyde were not 

adsorbed in the same way as that of ascorbic acid. 

The substance must therefore remain unidentified 

until a repetition of the preparation has yielded 

enough for further investigation. The nitrogen 

content suggests that it is either a monohydrazone 

of a 3- carbon compound (among which the glucoreducton 

of von ruler and Martius (l92) remains a possibility 

or / 
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or a dihydrazone of a 6- carbon compound. Among the 

latter a polymeride of glucoreductone must be 

consiuered, and in view of the M.P. of the substance 

and its behaviour on adsorption, reductic acid 

cannot be entirely excluded in spite of the low 

nitrogen content. It is possible, too, that it may 

be another derivative of dehydroascorbic acid itself. 

alIMM 

From 12 1. of urine, 20 mg. of the pure 

2:4- dinitrophenylhydrazine derivative of dehydro- 

ascorbic acid were isolated after repeated adsorbtión 

on aluminium oxide and crystallization from acetic 

acid and from acetone or acetone -alcohol. 

The substance was identified by crystalline tor 0 

P.P. and mixed M.P., colour reaction with sulphuric 

acid and with sodium hydroxide, absortpion in the 

visible spectrum and distribution between two 

immiscible solvents. 

A sec nd hydrazone, similarly adsorbed, has been 

isolated, but not yet identified. 



The quantitative determination o ascorbic 

acid in human urine. The various forms in which 

it may be found to occur. 
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The relatively close correlation between 

biological assays of ascorbic acid and determinations 

made by titration with 2:6- dichlorophenolindophenol 

found by Tillmann and is associates (1932 i and ii), 

and confirmed by Harris and co- workers (1933 i and ii) 

and by Bessay and King (1933) has led to the develop- 

ment of chemical methods for the quantitative 

determination of ascorbic acid by means of this 

reagent. It is well kn&wn, however, that 

2:6-dichlorophenolindophenol in acid solution oxidizes 

not only ascorbic acid but many other substances whic' 

may or do occur in normal urine. Three possible 

difficulties may be encountered in such experiments, 

viz : - 

for 

(a) Substances other than ascorbic acid may be 
present which reduce the indophenol reagent. 

(b) Substances may be present wLiich interfere 
with the reaction between ascorbic acid 
and the indophenol reagent. 

(c) Part of the ascorbic acid may be present in 
reversibly oxidized form which will not 
react with the indophenol reagent. 

The effect of a number of interfering substances, 

example glutathione, phenols, and tannins may be 

reduced by performing the titration in a strongly acid 

solution. / 
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solution. Other substances, particularly those 

containing the -SH group and thiosulphates, may be 

removed before titration. But even when these 

precautions have been taken there still remains the 

possibility that other substances, for example 

reductic acid and reductone, remain to produce a false 

result. 

Hany of these interfering substances are known 

to be present in urine and therefore the direct 

titration of urine with indophenol does not 

constitute a specific method of estimating ascorbic 

acid. Certain interfering substances, such as 

glutathione, react slowly, and, though they make the 

end -point of the titration rather vague, do not 

seriously affect the result (Bessey and King, 1933; 

Harris et ál. 1933). Others, however, such as 

thiosulphates, react as rapidly as ascorbic acid 

itself; they ought therefore to be removed as an 

essential preliminary to any titration with indophenol, 

and a suitable method of precipitation by mercuric 

acetate has been suggested by Emmerie (l934), and 

em loyed by Emmerie and van Eekelen (1934) , and van 

Eekelen / 
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Eekelen (1934). 

In atteml,ting to estimate ascorbic acid in urine, 

using the preliminary treatment with mercuric acetate, 

certain peculiarities of behaviour were encountered 

which led us to investigate the matter further. 

Ex imenta_a,d Resu1Ia. 

All urine used was freshly passed, immediately 

acidified with acetic acid (10 ml. of glacial acetic 

acid per 100 ml. of urine) and submitted to the 

experimental procedure. The preliminary treatment 

which we used was a modification of that recommended 

y Emi erie and van Eekelen (1934) . To the urine, 

acidified with acetic acid, an equal volume of water 

as added, and this was followed by the same volume of 

20 solution of mercuric acetate. in 10% acetic acid 

he mixture was then immediately centrifuged, the 

recipitate was discarded, and the excess of mercury 

removed from the solution by hydrogen sulphide which 

was passed in within 5 minutes of the mercuric acetate 

being / 
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being added. After removal of mercuric sulj hide by 

raid filtration, dissolved hydrogen sulphide was 

removed by a current of carbon dioxide. :merle and 

van Eekelen (1934) recommend diluting the urine with 

six times its volume of water and adding a half volum 

of mercuric acetate. Ue wished, however, to avoid 

excessive dilution, which makes the end -point in the 

indophenol titration difficult to observe, and there- 

fore chose the conditions which, with minimum dilutio 

gave a colourless final solution and allowed the 

maximum removal of indophenol- reducing substance. 

The substance (or substances) so removed cannot be 

ascorbic acid, since the treatment on experiment did 

not precipitate ascorbic acid from pure solution, and 

moreover, additional ascorbic acid added to urine 

could be quantitatively accounted for by indophenol 

titration after the mercuric acetate treatment. 

These points are of some importance since we used a 

eater concentration of mercuric acetate than did 

.nimerie and van ekelerï and, as E__unerie found (and we 

have confirmed), an excessive mount of the reagent 

causes the re- solution of the precipitated interferí 

substances. / 
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substances. 

Since the preliminary treatment with mercuric 

acetate does not affect the ascorbic acid content of 

the urine, and since it removes at least some of the 

interfering substances including (as van Eekelen 

suggests (1934) and as we have confirmed) thio- 

sulphate, besides giving a clear colourless solution 

for titration, we have adopted it in all the 

experiments described in this thesis. For the 

actual titration we have added the ascorbic acid 

solution from a burette to a measured volume of the 

standard indophenol solution acidified with acetic 

acid, so obtaining a clearer end -point than is 

yielded by the reverse procedure. 

The removal of excess mercuric acetate by 

hydrogen sulphide is,of course, complete in a few 

minutes. E1;merie and van Eekelen (1934) , however, 

after saturating the solution with hydrogen sulphide 

allowed it to stand overnight before completing the 

procedure. In order to see whether this was 

necessary, ;ve filtered off the precipitated mercuric 

sulphide as soon as possible (10 -15 min.) and kept 

the / 



Table I 
Figures represent I.R.P., ing. per 100 ml., calculated as ascorbic acid 

Hours of 
reduction Urine Lemon juice 

o 1.4 64.7 
24 4.6 73.8 
48 5.5 
72 7.5 76.1 
96 7.5 77.0 

120 7.5 76.9 

Table I. Effect of hydrogen sulphide on indophenol 
reducing lower (I.R.P.) of urine filtrate 
and lemon juice. 

Hours of 
reduction 

Table II 
mg. I.R.P, per 100 ml. 

Solution of 
dehydroascorbic 

acid 

Dehydroascorbio 
acid added 

to urine 
0 0 0 

10 min. 3.3 0.91 
24 hr. 8.0 2.7 
48 10.0 2.7 
72 9.0 2.7 
96.. 9.8 2.8 

Table II. Effect of hydrogen sulphide on dehydro- 
ascorbic acid. 
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the filtrate saturated with hydrogen sulphide, 

removing samples at intervals for titration (the 

hydrogen sulphide, of course, being cleared from each 

sample by carbon dioxide). In dealing with urine in 

this way, we found that the amount of indophenol- 

reducing substance (I:R.P.) increased to a maximum 

which was reached .only after 72 hours treatment with 

hydrogen sulphide (Table I). Incidentally, it may 

be remarked that we have found lemon juice to behave 

sit larly (Table I). A solution of dehydroascorbic 

acid prepared from ascorbic acid either by simple 

aeration or by the aerobic action of norite charcoal, 

showed maximum indophenol- reducing power after treat- 

ment with hydrogen sulphide for 24 hours, and equally 

rapid reduction was obtained when the dehydroascorbic 

acid was added to urine (Table II). This difference 

in rate oi reduction by hydrogen sulphide between 

dehydroascorbic acid and the potential indophenol- 

reducing substances of urine could not be ascribed to 

differences in pH. We therefore considered it 

possible that even after treatment with mercuric 

acetate, urine still contained (possibly associated 

with / 



with dehydroascorbic acid) some interfering suostanc 

capable of slow reduction to an indophenol- reducing 

compound. An alternative, or possibly su ,plementa ; , 

explanation was that the acetic acid ;resent was 

slowly hydrolysing some compound containing ascorbic 

acid. This explanation would demand the combination 

of the ascorbic acid ha some way which would destroy 

its reducing properties, e.g. an ester linkage 

involving one hydroxyl of the reductine group, the 

possibility of which has been suggested by the work 

of Reichstein et al. (1934). 

Van Eekelen (1934) had, actually, found the 

indophenol- reducing power of urine to be increased b 

boiling with 5% sulphuric acid for 15 minutes in an 

atmosphere of carbon dioxide. She considered that 

this might be due to hydrolysis of a non- reducing 

ascorbic acid' derivatives or to the production of 

reductic acid from glycuronic acid ( Reichstein and 

Oppenauer, 1933). 

In our own experiments, involving the prolonged 

passage of a stream of hydrogen sulphide through the 

solution, there was the additional possibility of th 

formation / 
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formation of traces of thiosuiphate. This, however, 

can be discounted, since we found that th. extra indo- 

phenol- reducing power produced by the hydrogen 

sulphide treatment was not removed by addition of 

mercuric acetate and rapid precipitation of the excesd 

mercury by hydrogen sulphide passed for only 10 rninutés 

(a procedure which will be referred to again as the 

"ral:idly clearing process "). Added thiosuiphate was 

removed by such treatment. Equally, the extra 

reducing power could not be due to reductic acid 

formed from glycuronic acid, f or we found that 

glycuronic acid, which does not itself reduce the 

indophenol reagent, is equally inert after treatment 

with hydrogen sulphide for 72 hours, boiling with 10% 

acetic acid for 24 hours, or both. 

To test the hypothesis that the action of the 

hydrogen sulphide in the acidified urine was really a 

hydrolysis, we boiled urine containing 10;- of acetic 

acid, for 24 hours in an atmosphere of carbon dioxide,, 

removing sami,les at intervals, and submitting them to 

the raj.id clearing process before titration. There 

was a gradual increase in indophenol -reducing power, 

maximum / 



Table III 
mg. I.R.P. per 100 ml. calculated as ascorbic acid 

Hours of 
hydrolysis 

0 
1.5 
7 

Urine A 
1.3 
1.8 
3.3 

Urine B 
1.4 
2.7 

' 3.8 
12 4.9 4.7 
18 6.0 5.5 
22 5.9 5.6 
24 6.0 5.6 

Table III. Effect of acid hydrolysis (l0 acetic 
acid) on I.R.P. of urine filtrates. 

Table IV 

mg. I.R.P. per 100 ml. calculated as ascorbic acid 

After hydrolysis 
Hours of 
reduction Urine A Urine B 

0 3.5 6.0 
24 4.7 6.8 
48 5.5 7.9 
72 7.5 8.8 
96 8.0 10.0 

120 8.0 10.1 

'Table IV. '_affect of hydrogen sulphide on I.L.P. 
urine filtrates after coin :lote acid 
hydrolysis. 
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maximum in 13 hours (Table III) . This result 

confirms that of van Eekelen, and in view of the 

control experiments just mentioned, it seems that it 

is most probably due to hydrolysis of some non - 

reducing.substance. If, however, the urine, after 

hydrolysis has proceeded until the indophenol- 

reducing power has risen to a constant level, is agai 

treated with hydrogen sulphide, a further increase in 

reducing power occurs, and this reaches a maximum 

constant level only after 96 hours (Table IV) . It 

is evident, therefore, that of the total potential 

indophenol- reducing substances of urine (apart from 

those precipitated by mercuric acetate), part is 

present as such, part in a combined hydrolysable non - 

reducing form, and part in a reversibly oxidized form 

identical with or analogous to dehydroascorbic acid. 

It is noteworthy that the behaviour of urine when 

boiled with acid is similar to that of Vegetables as 

reported by (for example) Guha and Pal (1936). These 

observers interpreted their results as indicating 

the ,resence of ascorbic acid in a combined form, 

though their interpretation has since been cyuestioned 

(e.g. rack, 1936).. An alternative explanation has 

been / 
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been advanced - that boiling inactivates ascorbic 

acid dehydrogenase which, being active in the unboile 

material, decreases the apparent amount of ascorbic 

acid. The results with urine, however, cannot be 

due to enzyme inactivation, and suggest that possibly 

the interpretation of Guha and Pal may be partly 

correct. In the case of vegetables, there is room 

for both ex_lanations, as Levy (1'36) has pointed out. 

The finding that urine contained a hydrolysable 

substance from which acid liberated an indophenol- 

reducing substance was capable of explaining the very 

slow increase in reducing power when acidified urine 

was treated wita hydrogen sulphide. It was not 

necessarily the whole ex_lanation, ho.aever, and the 

suspicion that some substance other than ascorbic 

acid or its derivatives was present was strengthened 

by a study of the rate of reoxidation by air of the 

reducing ; substances present in urine after full 

treatm :nt with acetic acid (boiling) and hydrogen 

sulphide. '.Tereas ascorbic acid in 10; acetic acid, 

or in urine to ', hich iv;: o_ acetic acid had been 

added, / 



Table V 

mg. i.a.a. per 100 ml. calculated as ascorbic acid 
Urine 

Ascorbic 
Hours of Ascorbic acid added Before After 
aeration acid to urine hydrolysis hydrolysis 

0 10.0 2.4 4 -6 6.0 
4 9.9 2.35 1.2 2.3 

Table V. Effect of aeration on I.R.Y. of urine 
filtrate and on ascorbic acid. 

Table VI 
mg. I.R.P. per 100m1. calculated as ascorbic acid 

Method 

Urine A Urine B Urine C 

Ascorbic 
acid 

Other 
reducing 

substance 
Ascorbic 

acid 

Other 
reducing 

substance 

r____ 

Ascorbic 
acid 

Other 
reducing 

substance 
Immediate direct titration 1.1 0.3 0-29 0.92 0.28 ISO 
"Rapid clearing" method 0.26 0.25 0-12 0.66 0.26 0.90 
Full reduction 2.8 1.8 2.44 0-73 1.33 - 1.97 
Hydrolysis plus reduction 3.9 2.1 2.74 1.58 1.53 1685 

Table VI. The indophenol reducing power of urine. 
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added, was oxidized very slowly on aeration, the 

indophenol- red.ucin substances or urine itself, 

whether untreated or boiled .ith acetic acid and then 

treated with hydrogen sulphide, disappeared relatively 

quickly on aeration (Table V). This certainly 

su;zested the presence of some substance other than 

ascorbic acid, and indeed, a" the time the observatio.s 

were made it seemed possible that none of the indo- 

phenol -reducing power of normal urine (at any rate 

without previous administration of large doses of 

vitamin C) was really due to ascorbic acid. Wieters 

and Ahmad (1936) had failed, by feeding 

ex,eriments, to detect ascorbic acid in urine, while 

Hinsberg and Ammon (1936) had failed to detect it by 

chemical means. Since then, however, ascorbic acid 

has been detected in normal urine by chemical means 

(Meuwissen and Noyons, 1937; Drumm et al. 1937). 

The methods which led to the isolation of ascorbic 

acid derivatives were far from quantitative, and it 

was necessary to rely on other means to determine 

whether the ascorbic acid was actually accomj.anied 

by other indophenol- reducing substances as the 

experiments / 
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experiments already described had suggested. 

Evidence on this point was obtained by observing 

the effect, on the indophenol- reducing substances of 

urine, of the ascorbic acid dehydrogenase discovered 

in cauliflower by Szent- Gyorg5Ti9. (1928) and further 

studied by Hopkins and Dorgan (1936). For the first 

series of experiments, urine was submitted to the 

rapid clearing process, was then boiled wit -1 10% 

acetic acid for 2,- hours and treated with hydrogen 

sulphide for a further 96 hours, after which it was 

again ra_idly cleared and finally freed from hydrogen 

sulphide by a steam of carbon dioxide. The pH was 

adjusted to 6.0 by addition of sodium hydroxide. 

Enzyme solution, prepared as described by Hopkins and 

Morgan (1936),was then added to the treated urine 

(4 ml. enzyme to 20 ml. urine solution), and the 

mixture was aerated. For titration with indophenol, 

samples of 10 ml. were withdrawn, added to 2 ml. of 

freshly prepared 50% metaphosphoric acid and centrifuged. 

Triçhloroacetic acid, for acidifying the mixture and 

precipitating the enzyme, was avoided -since it itself 

decolorizes indophenol. 

We / 
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o 

. 

Ascorbic 

.added 
acid 

n 2 3 4 5 6 7 8 

Hours 

Fig. 1. 

. 1. Aerobic oxidation of indophenol reducing 
substances of urine by cauliflower hexoxidase. 
pH 6.0. Ordinate: mg. indophenol reducing 
substance per 100 ml. urine. 
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used fresh enzyme solutions, prepared by 

expressing the juice of cauliflower and diluting it 

with (usually) four times its own volume of water. 

The amount of dilution was varied in accordance with 

the results of preliminary experiments to test the 

activity of the enzyme. The dilution was always th 

maximum consistent with complete oxidation of ascorb 

acid within 20 minutes using the volumes specified 

above. The adjustment of the pH of the ascorbic 

acid solution to 6.0 must be made before the enzyme 

is added, since, when dealing with urine containing 

acetic acid, the low pH causes precipitation and 

consequent inactivation of the enzyme. 

The results of such an ex,:eriment are shown in 

Fig. 1. There is a rapid disappearance of indo- 

phenol -reducing substance, which, after half an hour 

has fallen to half its original level (in this 

;-Jarticular case, the magnitude of this rapid fall 

varies in different urines) . Control experiments 

showed that ascorbic acid was completely oxidized by 

the enzyme preparation in this time. - Thereafter, 

there is a slow, steady, disa,:pearance of indophenol 

red. cing / 

c 
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2 KCN- 
added Ascorbic acid 

added 

2 3 4 5 f, 7 r 

Hours 

Fig. 2. 

Fig. 2. After the initial rapid oxidation in the 
prbsence of hexoxidase, the subsequent slow 
oxidation of substances other than ascorbic 
acid continues and is not affected by addition 
of KC'\;, though the enzyme, as shown by its 
inability to oxidize added ascorbic acid, is 
completely inactivated. pH 6.0. Ordinate: 
mg. indohenol reducing substance per 100 ml. 
urine. 
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indophenol- reducing power which we suggest is due to 

the non -enzymic oxidation of a substance other than 

ascorbic acid. That the reducing substance stili 

present is, in fact., not ascorbic acid shown by the 

rapid disappearance of added ascorbic acid (Fig. 1). 

It is further demonstrated by the results of similar 

experiments in which the enzyme action was stopped 

after the initial rapid fall in reducing power, by 

addition of M/1000 potassium cyanide. As Fig. 2 

shows, the addition of cyanide does not alter the 

rate of oxidation of the residual indophenol- 

reducing substance. Moreover, the rate is still 

unaltered after addition of ascorbic acid ( which th 

enzyme, now inactivated, does not attack). 

The use of the enzyme preparation from cauli- 

flower not only confirms the presence in urine, afte 

acid hydrolysis and prolonged treatment with hydroge 

sulphide, of an indophenol-reducing substance other 

than ascorbic acid, in so far as it may be regarded 

as specific for ascorbic acid, it permits an estimat4 

of the actual amount of that substance. The 

figures obtained must still, however, be regarded as 

maximum, for proper proof of the specificity of the 

enzyme / 
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enzyme is lacking. We have determined the indo- 

phenol- reducing power before and after aeration with 

the enzyme using urine (a) without any preliminary 

treatment; (b) submitted to the rapid clearing 

process; (c) treated with mercuric acetate followed 

I by hydrogen sulphide for 72 hours; (d) boiled with 

10% acetic acid in an atmopshere of carbon dioxide 

for hours and then ra ;idly cleared; (e) treated 

as in (d) and subsequently as in (c). The results 

I with untreated urine must be regarded as approximate 

I only, as the'end -point of the titration is by no means 

sharp. In these experiments the difference between 

the two titrations rey resents the true ascorbic acid 

1 

(with the proviso mentioned above) ; the second 
I 

titration represehts the non -ascorbic acid reducing 
II 

substance (or substances). Results are shown in 

Table VI. Rapid treatment with mercuric acetate is 

without effect on the amount of ascorbic acid which, 

however, is increased, though not always to the 

same extent, both by the hydrolysis and by the 

reduction with hydrogen sulphide. -We consider this 

to be strong evidence that ascorbic acid is present 

in / 
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in freshly passed normal urine as such, as a non- 

reducing ester -like derivative, and further, as 

dehydroascorbic acid which also occurs in part as a 

hydrolysable derivative. It is probable that de- 

hydroascorbic acid is . resent, for urine acidified 

with acetic acid and alloa,aed to stand at room 

temperature in an inert atmosphere does not show the 

increase in reducing ; .ower which follows prolonged 

saUuration with hydrogen sulphide; the hydrogen 

sulfide is therefore probably acting as a reducing 

agent. The concentrations of these substances vary 

independently in different samples of urine. 

The amount of non- ascorbic acid reducing 

substance is also increased by hydrolysis and by 

reduction with hydrogen sulphide. This suggests 

that it, too, exists in an "oxidized" and a combined 

form. Titration of untreated urine fails to afford 

e,idence of its existence in a "reduced" form, since 

other interfering substances, removable by mercuric 

acetate, are still present. Since, however, its 

oxidized form appears to be reduced very slowly by 

hydrogen sulphide in acid solution, and since some 

non- ascorbic acict reducing substance is present after 

the / 
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the rapid clearing process, it is probable that the 

"reduced" for N is also present in urine, and that it 

it is not an artefact. These facts suggest a 

substance similar to ascorbic acid, a suggestion whic 

is supported by the facts that it, also, is slowly 

oxidized by aeration even in acid solution (10% aceti 

acid) and is rapidly oxidized, though not absorbed, 

in the presence of m rite. One may recall that 

Drumm et al. (1937) isolated from normal urine an 

undoubted 2:4- dinitrophenylhydrazone, melting at 

2210, of similar composition to the hydrazone of 

ascorbic acid which it closely resembled in 

solubility and in adsorption properties. 

ÿe have shown that the unknown substance is 

neither glycuronic acid nor a derivative formed by 

the experimental procedure. It may conceivably be 

reductic acid or a similar substance. One 

possibility we considered was that of an isomeride of 

ascorbic acid. Chemical reduction of dehydroascorbi 

acid might conceivably give rise to both cis and 

trans isomerides, of which only one would, presumably 

be oxidized by the enzyme, though both might be 

.oxidized / 
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oxidized (possibly at different rates) by molecular 

oxygen. This po;sibility however, is inadmissible 

since the "oxidized" form of the substance in urine 

is reduced by hydrogen sulphide more slowly than is 

dehydro- ascorbic acid, and furthermore, a solution 

of ascorbic acid, oxidized by aeration alone or with 

charcoal and then reduced by hydrogen sulphide, is 

c,,mpletely and rapidly oxidized in presence of the 

enzyme. 

As a point of practical importance, it is 

evident that the existence of this non- ascorbic acid 

reducing substance must be taken into account in any 

method intended to estimate accurately the amount of 

vitamin C in urine, as must also the existence of 

dehydroascorbic acid an_d the non -reducing hydrolysabl 

derivative. Such a method, though obviously a 

laborious one and still open to suspicion as to the 

specificity of the enzyme, could be founded on 

titration before and after aeration in presence of 

Szent- Györgyi's "hexoxidase" after hydrolysis and 

prolonged reduction. 

The / 
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The leçhniQue.sed for Ze deter in..tion of ascorbic 

acid in urine is as follows: - 

All urine is acidified with glacial acetic acid 

to make a final concentration of 100 of the acid. 

Freshly passed specimens of urine from healthy 

individuals were used in all the experiments 

described in this thesis but it is satisfactory to 

employ a 24 hour specimen provided this be collected 

in a brown stoppered bottle and preserved in 10 

acetic acid solution. To 20 ml. of acidified urine 

are added 20 ml. of water and then 20 ml. of a 

solution of mercuric acetate made up in 10á acetic 

acid. The mixture is centrifuged immediately for 

2 -3 minutes. The supernatant fluid is at once 

decanted off, and H2S passed through it for 1L minute 

The precipitate is now removed by rapid filtration 

and H23 removed by a stream of wet CO2 for about 30 

Minutes. The adequacy of H2S treatment can be 

judged by an examination of the mercuric sulphide 

preci,..itate which settles rapidly when the reaction i 

complete: the efficiency of the CO2 treatment is 

assessed by means of lead acetate paper. The filtrat 

is now placed in a 150 ml. r -b flask and refluxed 

under / 
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under CO2 for 2 hours. At the end of t,:is procedure 

the volume is made up to 75 ml. into an aeration tube 

from the washings of the flask, H2S is passed through 

the solution which is stored under a pressure of the 

gas for 96 hours. Now a large part of the H2S is 

removed by CO2 (it is not necessary to remove it com- 

pletely) and 10 ml. of the solution is taken, 10 ml. 

of distilled water added, followed by 10 ml. of 2O% 

mercuric acetate. The mixture is rapidly centrifuged 

61C mercury and H2S being removed as before. The tot.l 

I.R.P. of this solution is now found by titration 

against indophenol (1 ml. indophenol solution* 0.01 m_.. 

ascorbic acid )-. This should be made up freshly. every 

three days in distilled -aater whose pH is between 6.0 

ant 7.0 and kept in a refrigerator. 20 ml. of the 

test -solution is taken into an aeration tube and its 

pH adjusted to 6.0 by the addition of 20; NaOH, the 

required amount of which is determined by bromocresyl 

purple. 4m1. of an enzyme preparation suitably 

diluted and tested for activity is now added and 10 ml 

of the contents of the aeration tube are immediately 

removed into 2 ml of a freshly prepared 50% solution 

of metaphosphoric acid (Specimen A.) . Aeration is now 

allowed to proceed for 30 minutes and at the end of this 

time a further 10 ml. is received into 2 ml. of HF03 .s 

before (Specimen B.). Centrifuge both specimens 

for / 
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Ascorbic acid 
added 

21 22 23 24 

Fig. 3. affect of aeration, in presence of 
reduced glutathione and cauliflower 
hexoxidase on the indophenol reducing 
substance of urine. The total indophenol 
reducing substance increases. The increase 
is not due to GSH, which is removed by 
mercuric acetate before titration. Aeration 
was stol,ped after 5 hr., and the mixture 
kept for 16 hr. in a CO2 atmo s. here . The 
glutathione had they, been completely 
oxidized; the enzyme was still active, but 
only part of the indoy,henol reducing 
substance disa- ;eared rapidly when aeration 
was resumed. pH 6.2. Ordinate: mg. 
indophenol reducing substance per 100 ml. 
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for 10 minutes and titrate. The indophenol- 

reducing power of B is due to substances other than 

ascorbic acid. The difference between this value 

and that of A represents the total ascorbic acid. 

One further observation, of which, however, we 

can offer no satisfactory explanation, remains to be 

mentioned. Hopkins and Morgan (1936) reported that, 

in presence of reduced glutathione, ascorbic acid was 

not oxidized by the hexoxidase of cauliflower. The 

glutathione was oxidized, and it was only when the 

nitroprusside reaction disappeared that the ascorbic 

.aid was oxidized in the normal, way. In testing 

urine in this way, we found, as we expected, that the 

indo phenol- reducing power was not diminished by 

aeration in presence of hexoxidase and reduced 

glutathione; to our surprise, however, we found that 

it was actually increased, and remained so for 

several hours during which the nitroprusside reaction 

remained positive (Fig. 3). Later, with the 

nitroprusside / 
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nitroprusside reaction negative, the indophenol- 

reducing power remained high, al-Liouh the enzyme wad 

still active as was shown by the rapid disappearance 

of added ascorbic acid. 

it is confirmed that mercuric acetate, in 

suitable concentration, removes from urine certain 

sustances including thiosulpha-e, which interl:ere 

f_th ilZiol:h1 titration method for the 

cf ascorbic acid. The Ilse of "hexoxidaoe," 

car,Ilifloer shows that reducin no os 

cthar than ascorbic acid are still present. 

Irolonged treatment with HO increases the 

:.el-reducig ¡Gower of it is con- 

fdL that aci rolys is haz 

r 7 LL5 -b7 

increase. , 

-these Increases are in part to proauction 

cor'bic acid (if the enz.r.r4 ía apeciic) 

is probably present in ITrin7s partly in the 

1: ad 4 / 
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"reduced" form, partly as dehydro- ascorbic acid, 

and partly as non -reducing hydrolysable derivatives 

of these substances. 

Associated with ascorbic acid is another indo- 

phenol -reducing substance, closely resembling it in 

projperties, and also existing in non -reducing 

"oxidized" and "combined" forms. 

A method of estimating ascorbic acid in urine 

is suggested. 
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William. Haig 

9 Restalrig Avenue 
Edinburgh 

Age 58 Admitted 5. 10. 38. 

History. Three days ago he woke up in the morning with a 
severe stabbing pain in his right side, and with a headache 
and pain in the back. He tried to get up in the afternoon, 
but had to go back to bed. 

He had a dry cough, which gave him a lot of pain 
and he called in his doctor two days ago, who gave him some 
sweating powders. 

He sweated profusely the day before admission but 
was no better, and so was sent into hospital. 

Examination. He looks ill, but not extremely so. There is 
no cyanosis. He is fat and flabby. 

Respiratory System. Rate - 32 per minute. 

Chest. The Right side is not moving well. Dullness on 
percussion over r'.ght upper lobe anteriorly, with bronchial 
breathing and fine crepitations at the end of inspiration. 
Marked increase of vocal resonance over this area. 

Cardiovascular System. 

Pule regular good volume, 120 per minute. Vessel 
wall fairly thïu1... Blood- pressure 11070. 

Heart. Apex -best in 5th space in nipple line. 
Second sound reduplicated in aortic area. 

Other systems normal. 

Progress. Put on M & B 693 in the evening of 5.10.38. His 
white count was 10,600. His sputum was not collected until 
the next day, and the report was "No tubercle bacilli in 
films. Culture yielded a growth of streptococcus viridans, 
but no pneumococci." 

He improved slowly but steadily, his temperature 
falling by lysis, reaching 98.40F. on the 8.10.39. The signs 
of consolidation gradually disappeared from his chest and on 
the 9.10.39 there was only slight dullness remaining. His 

white blood count on the 13.10.39 was 10,000. 
On the 13.10 39 he suddenly had a very severe heart - 

attack, with severe substernal pain, and died in about ten 
minutes, in spite of oxygen, and coramine. A post -mortem 

examination was refused but it appeared that he had died from 

an attack of coronary thrombosis. His pneumonia appeared to 

be almost cured. 
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Robert Wilson 

12 Lockend Drive 
Edinburgh 

Age 15 Admitted 11.10.38. 

History. Three days ago the patient began to feel unwell, 
and developed a severe frontal headache. The next day he 
felt fevered and light -headed. The same day he developed 
stabbing pain in his left side, accentuated by taking a 
deep breath, and felt very ill. 

He had been coughing for about a week at home 
and noticed some rusty sputum the day before admission. 

Previous History. Nothing relevant 

Examination. Patient looks very ill indeed. Dyspnoeic. 

Slightly cyanosed. Tongue dry. 

Chest. Movement diminished on left side. Dullness on 
percussion over left lower lobe posteriorly. No increase in 
vocal resonance, but fine crepitations heard all over area, 
at end of inspiration. No bronchial breathing. Respiratory 
rate 32. 

Heart. Systolic mitral murmur. Nothing else abnormal. 

Pu1sP Rate 104. Volume rather poor. Blood- pressure 
1770. 

Nothing else abnormal found. 

11.10.39. Progress. Put on M & B 693. White blood count 18,000. Put 

on oxygen for twenty minutes every hour. Given pot.brom. 
grs.x. and chloral hydrate grs. xv at night. Slept well. 

Type I pneumococcus in sputum. 12.10.38. Temperature has 
fallen abruptly to 97° F. Clinical condition unchanged 
except that the pain in the left side has gone. Still 

slightly cyanosed. White blood count 12,000. Blood- pressure 
105/70. Signs in chest unchanged. 
13.10.38. Very much better. Cyanosis has gone. Feels more 

comfortable. 'White blood count 7000. Blood- pressure 105/70. 
Crepitations in left lower lobe are much coaser. Dullness 

diminishing. Sedimentation rate 69 mins. at one hour. 
M & B 693 stopped in the evening. 

Given heroin gr.1 /12 at 9.30 p.m. 
14.10.38. Improvement maintained. 
15.10.38. Feels very well. White count 5,600. Blood 

pressure 105/60. Crepitations have disappeared from chest. 
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Only a little dullness left at left base. Mitral systolic 
murmur still present. B.S.R. 59 min. 

From now on the patient was convalescent and 
progressed without mishap. The dullness disappeared from 
the chest by the 17.10.38 and an X -ray on the 19.10.38 
showed the chest clear. 

He was allowed up on the 4.11.38. and went home, 
feeling very well, on the 12.11.38. He still had his mitral 
systolic murmur. 
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William Dpbie 

19 Stenhouse Place Best, 
Edinburgh. 

Age 44 Admitted 13.10.38. 

History 2 days ago he was suddenly seized with violent 
shivering. He soon afterwards developed aches and pains all 
over and began to sweat a great deal. After a few hours the 
pain seemed to localise in his right side, under his breast. 
It was stabbing in nature, and was aggravated by taking a 
deep breath or coughing. de also developed severe frontal 
headache. 

His condition remained unchanged except that he 
developed a cough yesterday, with a little rusty sputum. 

Previous History. Rheumatic fever at age of 10 
Asthma in 1916 
Malaria occurring yearly since 1917 
Gassed in 1918 
Frequent colds and attacks of bronchitis 

Examination Patient is pale and slightly cyanosed. Slightly 
dyspnoeic. Pulse 110. Temperature 1030F. Chest. Right 
side of chest moves poorly. There is dullness on percussion 
all over the right lower lobe posteriorly, with fine crepitations, 
tubular breathing and a marked increase in the vocal resonance. 
Heart. Apex best in 5th space within nipple line. Systolic 
mitral murmur conducted into axilla. Other systems normal. 

Progress. 13.10.38. Given morphia gr.-4- at 9.10 p.m. 

M & B 693 given in full doses. 
white blood count 32,000. 

14.10.38. Had a. good night. Temperature has fallen to 100oF. 
Pulse still 110. Condition not very good. Still slightly 
cyanosed. Given oxygen by nasal catheter, which greatly 
improved him. Blood -pressure 110/60. Signs in chest unchanged. 

s'Jhite blood count 32,400. Sputum contains a large 
number of Type 7, pneumococci. 

Given morphia gr.-'- at 12 a.m. X -ray of chest - 

consolidation in right lower lobe. 
15.10.38. Very much better. Cyanosis has gone. Temperature 

97 °F. Pulse 90 per minute. h'dhite blood count 27,400. Still 
dullness all over right lower lobe posteriorly, with less 
marked bronchial breathing. Crepitations much coarser. 
Bringing up a large amount of greenish sputum. Tolerating 

Z+' & B 693 well - no vomiting. M & B stopped. 

Given morphia gr.4 at 9.30 p.m. as pain in chest 

is still very troublesome. 
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16.10.38. Improving rapidly. Dullness in chest.less. 
Many crepitations. No definite bronchial breathing. Pulse 

and temperature steady. Given grs. fjj of Soneryl at 
2.30 a.m. Still having some pain in chest. 
17.10.38. Pain in chest still present. No friction rub 
heard. Dullness only present at base of right lung. 
Clinical condition improved. White blood count 18,000. 
Given morphia gr.ç at 9.40 p.m. 
18.10.38. Pain in chest has gone. Only a little dullness 
at right base with a few medium crepitations. Still a small 
quantity of thick greenish sputum. Clinical condition 
excellent. 

From now on his improvement was uninterrupted. 
No dullness could be detected at the right base on the 
22.10.38 but there were still a few crepitations. By the 
24.10.38 these had also gone. On the 28.10.39 his ,mhite 
blood count had fallen to 9000 and his sedimentation rate 
was 3 mms. at one hour. There were no signs in his chest. 
He was allowed up on the 2.11.38 and an X -ray of his chest 
on the 5.11.38 showed no sign of any consolidation. 

He went home on the 9.11.38 fit and well. 
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Mary Gilbertson 

2 Ferrier Street 
Leith 

Age 15 Admitted 8.11.39 

History. Her complaint was of vomiting and severe frontal 
and occipital headache for one day before admission. She also 

had severe pain in the small of her back. 
She had no cough or rigors and no pain in her 

chest. 
Previous and family histories contained nothing 

of any significance. 

lixamination. The patient was delirious and only semi -conscious. 
Ehe mistook the nursing staff for her relativos and kept up a 
ceaseless chatter of nonsense. 

She had marked photophobia, and a medium degree 
of head -retraction. 

Nervous System. Neck rigidity, Kerniges sign and Brudzinski's 
signs strongly positive. Bilateral ptosis, more marked on the 
left. Papilloedema on both sides, moro marked on the right. 
No squint. 

Abdominal reflexes and deep reflexes present 
and brisk. 

No paralysis or weakness of limbs. 

Cardiovascular System. Pulse 140. Good volume. Heart - 

nothing abnormal. 

Respiratory System. Nothing abnormal detected in chest. 
Other systems normal. 

Progress. 

L8.11.38. Lumbar puncture done in the evening. Fluid 
clear and under a marked degree of increased pressure. 

Biochemical report Total protein 30 mg. 

Globulin test Negative 

Sugar 66 mg. 
Chlorides 678 mg. 

Bacteriological report Direct film showed no cells, organisms 
or tubercle bacilli. Culture yielded no growth. 

The patient was given pot.brom. grs. RR and 
chloral grs. re-v at 11.45 p.m. She slept after this for a few 

hours. 
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9.11.38. The patient appeared worse, and was very 
violent, throwing herself about the bed, and being quite 
delirious. She was given paraldehyde four drachms at 
7 a.m. and a further three drachms at 12 a.m. Both by 
rectum. She was still violent after this, so an injection 
of morphia gr. 1/6 and hyoscine gr. 1/100 was given at 
1.45 p.m. By 6 p.m. she had again become violent, and 
was given morphia gr. 1/6. At 11.30 p.m. she required a further 
morphia gr. 1/6 and hyoscine gr. 1/1150. After this she slept. 

During the day, her abdominal reflexes vanished, 
but there was no Other change in the clinical findings. 

Another lumbar puncture was done and sent for 
bacteriological findings. The report was:- Direct film 
showed no organisms and no tubercle bacilli, but some red 
blood cells, and a few polymorphs, which could be accounted 
for by the blood present. Culture yielded no growth. 

The temperature was 103oF. and the white count 
26,000. There were no chest symptoms or abnormal physical 
signs, but it was decided to do an X -ray of the chest the 
next day, to exclude a pneumonia. 

During the day she repeatedly vomited. 

10.11.38. In statu quo. X -ray (portable) of the chest 
revealed definite consolidation in the left mid -lung zone. 
Very careful examination of the chest after seeing the 
X -ray revealed very slight dullness below the left scapula 
and a few fine erepitations, but no bronchial breathing. 

She was put on full doses of M & B 693 in the 
morning, continued with pot.cit. grs. xxx and soda bic. 
grs. xxx 4 hrly. 

As she was still very violent, she was given 
morphia gr. 1/6 and hyoscine gr. 1 /lOC , and quietened down. 

In the evening her temperature and pulse 
abruptly fell, and the patient is much quieter, and rather 
collapsed. Meningism is less but still present, especially 
rigidity of neck muscles, 

White blood count 13,000. Blood sedimentation 
rate 32 mm. at one hour (westergren). Paraldehyde three 
drachms orally 10 p.m. 

Sputum. Contains type 22 pneumococci. 11.11.38. Very 

much better. Slept well. Temperature 970F. Pulse 85 per 

minute. All signs of meningeal irritation have gone. Quite 

conscious and rational but very weak. 



Examination of the chest shows definite 
dullness below left scapula and in left axilla. There are 
fine and medium crepitations scattered over this area with 
prolongation. of the expiratory breath sound, but no 
definite bronchial breathing. 

She had a headache, but there is no sign of 
vomiting. Blood pressure 105/70. 

Went to sleep without a sedative. 

12.11.38. Improvement maintained. Pulse and temperature 

steady. Signs in chest unchanged. White blood count 10,000. 
Stronger. Appetite has returned. Still has a frontal 
headache. Taking M & B well. 

13.11.38. Better. Definitely convalescent. Less dullness 
in °host. Fair nur!ber of medium crepitations. ffhite blood 
count 7800. Blood sedimentation -rate 15 mms. at one hour. 

No signs of meningeal irritations but still some slight 

frontal headache. 

14.11.38. Steady improvement. Very little dullness in 

chest. Breath -sour. .s normal. Still a fair number of 

crepitations. M & B and alkalies stopped in the evening. 
Headache has gone. 

15.11.38. From now on the patient had a normal conval- 
escence. Dullness could not be found in her chest after 
the 17.11.38. X -ray on the 21.11.38 showed complete 
resolution. She was allowed up on the 22.11.38 and went 
home very fit on the 29.11.38. 
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Mrs Vood 

18 Tevistdale Place 
Glenorchy Road. 

Ago 50 Admitted 20.11.38 

History Two days ago the patient was out shopping 
and in the evening began to feel feverish, and could not 
keep warm. She had several severe rigors. 

One day ago she developed a severs pleurisy 
pain in the left side of her chest at the back, below the 
angle of her scapula. She also developed a painful cough 
and began to bring up a quantity of rusty sputum. During 
the day she became very breathless and distressed, and sent 
for her doctor, who sent her into hospital. 

Examination The patient was a very obese woman, weighing 
15 stones 4 lbs. and was very breathless and cyanosed. 

Chest All the signs of consolidation in her left lower 
lobe. Rest of chest clear. 

Pulse Fairly good. apex -best in 5th space in 
midclavicular line. Blood- pressure 115/70. Blood sedimentation 
rate 124 mms. at one hour. 

Her urine was found to contain sugar, three 
plusses being present. 

A portable X -ray of her chest on the day of 
admission showed marked opacity all over the left lower lode 
- suggestive of consolidation. 

A type 2 pneumococcus was isolated from her 
sputum. Culture gave a moderate growth of pneumococci, 
type 2. Blood- culture 20.11.39 was negative. 

Progress 

20.11.38. Given Morphia gr. 1/6 at night. Put on VI & B 693. 

21.11.38. Temperature has fallen but clinical condition, 
if anything, is worse. Very cyanosed and extremely distressed. 
However, pulse is of good volume and blood -pressure is 110/70. 
Poultice applied to left side of chest. Signs in chest 
unchanged. White blood cells 13,000. Blood- pressure 11070. 

22.11.38. Patient still very prostrate. Signs in chest 

unchanged. White count 15,000. Rising steadily in spite of, 

or because of M & B. Blood- pressure 110/70. Glycosuria 
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still present. Given morphia gr. 106 at night. 

23.11.38. Clinical condition better. Chest unchanged. 
White blood count 15,000. Temperature rose slightly in the 
evening, but improvement generally was maintained. Blood- 
pressure 110/70. 

24.11.38. Improving. Chest still dull over left lower 
lobe posteriorly. Very little bronchial breathing. Some 
median crepitations present. White blood count 17,000. 

25.11.38. Very much better. Chest not so dull. White 
blood cells 14,000. Beginning to take an interest in what 
is going on. 

26.11.38. Still_ better. M & B 693 reduced to 1 tablet 

t.i.d. which it is now realised was useless. White blood 
count 9000. Left side of chest still slightly dull, but no 
bronchial breathing or crepitations. 

From this point onwards the patient's convales- 
cence was uninterrupted. Dullness over the left lower lobe 
had disappeared by the 29.11.384 On the 6.12.38 a blood 
sugar curve was done, which gave the following results. 
Fasting blood sugar 131 mg %. 1 hr. after 50 g, glucose 
152 mg %. 2 hours after 128 mg. %. In the light of these 
figures it was decided that the patient was non- diabetic. 

On the 9.12.38 she was put on a 1000 caloric 
diet to reduce her weight. On the 12.12.38 she was re- 
x- rayed. She still had slight pleural thickening. She was 
discharged very well on 21.12.38. 
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VI 

Ihrs. Mary Bennet 

10 Wardieburn Place 
Edinburgh 

Age 40 Admitted 22.11.38. 

History Ten days ago the patient developed a cold and a 
severe frontal headache. She continued to go about, but felt 
rather miserable. 

Five days ago she went to bed because of her 
headache, but got up the next day to get on with her housework. 
Her headache had diminished but was still present. 

On the morning of the day before admission she 
developed a severe stabbing pain in her chest, in the right 
side, at the back, which was worse if she coughed or took a deep 
breath. At the same time she developed a cough and severe 
breathlessness if she exerted herself. She felt very ill, and 
went to bed at mid -day. 

On the morning of admission she began to bring up 
a medium quantity of thickish sticky sputum, which was rusty in 
colour. 

The patient is six months pregnant. 

Previous History Acute pneumonia on left side 20 years ago. 
She has 9 children, all alive and well. Two of them have had 
nneumoni.a. 

Examination The patient is very breathless, tired and anxious - 
looking. She is markedly cyanosed. Her lips are dry and her 
tongue dry and furred. 

Respiratory System Rate of breathing 40. Very distressed. Catch 
in breath. Movement of the chest is less on the right side. 
The right lower lobe is dull posteriorly and over that area there 
is medium- pitched bronchial breathing, with fine crepitations at 

the end of inspiration. Over the rest of the right lung and 
the left lung there are scattered fairly coarse crepitations, 
but the breath -sounds are vesicular. 

Circulatory System 

Pulse rate 140. Regular. Good volume. Blood- pressure 
is 110% 70. 

Heart apex -beat in normal position. No murmurs. 

Urinary System Nothing abnormal 



Genital System Abdomen size expected at six months. 

Uterus just above Umbilicus. Foetal heart heard. 
Regular 130. 

Progress 

22.11.38. White blood count 22,000. Sedimentation 
rate 73 mm. at one hour. Sputum contains large numbers 
of type 2 pneumococci. Blood -culture negative. 

Started on M & B 693 at 8.15 p.m. Given 
morphia gr.1 /6 at night. 

23.11.38. Temperature fell abruptly in the morning to 
98.4 °F. Pulse fell only a little, to 115, and respirations 

to 30. Clinical condition worse. Very collapsed, restless 
and breathless. Looks extremely toxic. Signs in chest 
unchanged. White count 26,000. Sedimentation rate 90 mm. 
at 1 hr. Started on continuous oxygen by nasal catheter 
as cyanosis is worse. Blood- pressure 13575. 

In the afternoon the temperature rose again 

abruptly and with it the pulse and respirations. The signs 

in the chest were unchanged. X -ray of the chest (portable) 

showed right basal consolidation. 

In the evening she began to vomit her M & B 693 

tablets in spite of all attempts at disguising them by 

grinding them up in milk etc. Given morphia gr. 1/6 at night. 

Blood- culture again negative. 

24.11.38. No improvement in general condition, if anything, 

more collapsed. Still vomiting all her M & B 693 and most of 
the milk she is being given as food. Put on a fixture con- 

taining bismuth carbonate and dilute hydrocyanic acid, 

fl.oz. ss as required. The M & B 693 was persevered with as 

there was no injectable preparation in the hospital, and it 

was considered very important to keep trying to get it into 

her. 

Her temper,t ure fell gradually throughout the 

day reaching 98 °F. in the evening. Her pulse did not fall, 

nor did her respirations, which actually rose throughout 

the day to 40. 
Her white count was 24 000. Sedimentation rate 

93 mms. per hour. Blood- pressure 1l /60. Signs in chest 

unchanged. Sputum still contains many type II pneumococci. 

Her condition at this point was extremely serious. 

She was collapsed, very dyspnoeic and distressed and vomiting 
anything she swallowed. Given morphia gr. 1/6 at night, and 

went to sleep. Still on oxygen. 
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Blood- culture again negative. 

25.11.38. Still very collapsed and cyanosed. Temperature 
990F. in the morning. Pulse 110. Respirations 35. Still 
vomiting so M & B 693 stopped orally. Given instead by 
injection into buttock * e.cs t.i.d. Right lower lobe 
still dull with bronchial breathing and medium crepitations. 

Many crepitations in other lung, but no bronchial breathing. 
White cells 25,000. Sedimentation rate 125 mm. at 1 hour. 
Given chlorbutol grs. itt t.i.d. instead of bismuth and 
hydrocyanic acid, but vomiting still continued. 

Temperature rose again to 102 °F. in the evening. 
Pulse 130. Respirations 40. Given tint. belladonna 
mins x to see if that helped vomiting - no effect. 

Very seriously ill. Blood - pressure 110/60. 

26.11.38. Condition unchanged. Vomiting a little less. 
Signs in chest the same. White blood count 23,000. 
Sedimentation rate 125 mm. at one hour. Started on digitaline 
Nativelle grs.1 /240 t.i.d. Blood - pressure 110/70. It was 
decided to try champagne for the vomiting; this was given in 
small doses 2 hourly. Temperature, pulse and respirations 
still raised. Oxygen continued as still very cyanosed. 

27.11.38. Still very ill. Oyanosed, breathless and very 
distressed, but vomiting has stopped. Temperature pulse 
and respirations have fallen a little. Oxygen still continued. 
Put on strychnine gr. 1/60 t.i.d. White count, 25,000. 
Sedimentation rate 135. Injections of M & B 693 stopped. 

Signs in chest changing - duller at right base, 

breath sounds fainter but still bronchial. Vocal resonance 

diminished. Question of empyema arising. Morphia gr. 106 

given at night. 

28.11.38. General condition unchanged. Temperature has 

again risen to 101 °F. Pulse 130. Respirations 40, rising to 

50 in the evening. 

Signs in chest suggest fluid at right base or 

collapsed lung. White count 30,000. Sedimentation rate 

133 mm. at one hour. 
Portable X -ray of chest - consolidation in right 

lower lobe with possibly effusion at base. 

Oxygen still continued. Morphia gr. 1/6 at 

night. Blood pressure 110/60. 



29.11.38. Condition very serious. Patient slept last night, 
after the morphia, but is becoming exhausted. Still cyanosed. 
Signs in chest unchanged. White count 34,500. Sedimentation 
rate 131 mm. at 1 hour. Blood -pressure 110/70. Still on 
oxygen. 

In view of the X -ray and clinical appearances, 
coupled with the high white count and sedimentation rate and 
continued pyrexia with a high pulse rate it was decided that 
the patient probably had an empyema, and that a needle should 
be put into the chest. 

This was done in the afternoon. A large bore 
needle was introduced in the 9th space in the posterior axillery 
line on the right side under local anaesthesia. Although a 
careful search was made, no pus could be found. 

The sputum still contained type 2 pneumococci. 
In the evening the temperature fell abruptly to 

97.5 F but the pulse remained at about 120 and the respiration rose 
to 60. 

The patientes clinical condition was most serious. 
She was very collapsed and was given strychnine gr. 1 /6o and 
brandy fl.oz. gg. 

Late in the evening it was decided that the most 
important factor was that she should sleep. She was therefore 
given barbitone grs. x at 8 p.m. At 12 p.m. this had not acted, 
so she was given morphia gr. 1O6. After this she slept. 

30.11.39. This appeared to be likely to be the most critical 
day. Her temperature was still down in the morning but her pulse 
was 140 and of poor volume. Her respirations were 40. Her white 
count was 30,500 and the sedimentation rate 112. The slight drop 
in the sedimentation rate suggested that the patient had had a 
true crisis. 

The blood- pressure was found to be only 90/60. This 
was confirmed by three readings. 

It was decided that the patient had had a crisis and 
was now suffering from peripheral failure, as she had no signs of 
cong,',stion, and the limbs were cold. Acting on this assumption 
an intravenous drip of glucose saline was set up at 12 a.m. 
From 3.0 p.m. to 5.0 p.m. the patient was given alternately 1/60 gr. 
of strychnine and 1 c.c. of camphor in oil. At 5 p.m. she was 
given 10 c.cs of eucortone intramuscularly. In the evening she 
seemed to have improved somewhat her blood - pressure having risen to 
112/60. At 12 p.m. the drip was taken down xxxitxwasxkakenxdamm 
as it was giving her severe pain in the leg, and she was given 
morphia gr. 1/6. After this she slept well. 

1.12.38 e Appears a little better. Temperature still down, 
but pulm still 130. , §Hite count 20,000. Sedimentation rate 111 mms. 



Blood- pressure 11070. Put on pituitrin 2 c.c. 4 hrly. 
Temperature rose to 101°F. in evening with slight corres- 
ponding rise in pulse -rate. Given omnopon gr.l /3 at night. 

2.12.38. Very much better. Temperature has fallen again to 
97e. Pulse has dropped abru tly to 110 and in the evening 
to 100. Blood-pressure 100/60. White court 17,500. 
Sedimentation -rate 95 mm. per hour. 

Chest was examined for the first time since 
29.11.38. The dullness over the right lower lobe was 
decreased and faint broncho- vesicular breathing with medium 
crepitations could be heard. Temperature rose a little at 
night. 

3.12.38. Much better. Appetite improving. Signs in 
chest the same. vahite count 18,600. Sedimentation rate 
104 mm. per hour. Blood -pressure 125/60. Digitalin 
stopped. 

4.12.38. Definitely convalescent. Much brighter. Chest signs 
similar. ihite count 16,000. Sedimentation rate 100 mm. 
per hour. Blood -pressure 120 70. 

From now on progress was uninterrupted. The 
white count and sedimentation rate fell steadily. On the 
8.12.38. another x -ray was taken, which showed right basal 
fibrosis. At this time the only sign in the chest was slight 
dullness. On the 12.12.38. she was examined by a gynaecologist, 
who said that the child was alive and well. 

The only feature which gave rise to any anxiety 
was a continued tachycardia of between 90 and 100. Because 
of this she was not allowed up until the 26.12.38. Shwas 
very anxious to get home and, as it was considered that 
this anxiety might be having some effect in maintaining her 
tachycardia, she was allowed home. She was very well, but 
still had a little dullness at the right base. 
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VII 

Mrs. Fox 

42 Stewart Terrace 
Edinburgh 

Age 69 Admitted 5.12.38. 

History This is a case of a woman who suddenly 
developed an attack of acute lobar pneumonia while in 
hospital for quite a different complaint. 

She was being investigated for an unexplained 
tachycardia and weakness of three months duration. The cause 
of this had been diagnosed by exclusion to be a chronic 
myocardiac fibrosis. This was supported by the E.C.G. 
findings, which were complexes of very low amplitude, with a 
left axis deviation. Her B.M.R. was done on the 12th and 
19th of December, being + 2% and - 4% respectively. She was 
being treated with phenobarbitone grs. ¡at night, and pot. 
brom. grs. x t.i.d. 

During the night of the 26 - 27th December 

her temperature rose abruptly, reaching 104° on the afternoon 
of the 27th. She developed pain, stabbing in nature, in her 
right side posteriorly, and a cough, with a little sputum 
which was greyish, tenacious and not rusty. She had several 

rigors, while her temperature was rising. 

Examination. 

27.12.38. The patient looked very ill and anxious. She 

was flushed but had no cyanosis. 

Respiratory System. Rate 25. Both sides of chest moving equally. 

Some dullness posteriorly over right base, with many fine 

crepitations at the end of inspiration. No bronchial breathing. 

Vocal resonance slightly increased. 

Cardiovascular system. Nothing abnormal detected. 

Progress. 

27.12.38. Put on 161 & B 693. Sputum contains a few type 8 

pneumococci. White blood count 23,000. 

28.12.38. Very much better. Temperature has fallen to 

98 °F. Pulse 120 per minute. Signs in chest the same. Feels 

more comfortable. X -ray of chest done - doubtful shadowing at 

right base. White blood count 14,800. 

29.12.38. Patient feeling perfectly fit, and wondering 
what the fuss is all about. No couge. No dullness now at 

right base, but still a fair number of medium crepitations 

limited to this area. 
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30.12.38. Re x-ray of chest - no sign of consolidation. 
Feels perfectly fit. Still a few crepitations. White blood 
count 11,200. M & B 693 stopped in the evening. 

From now on there were no signs of any chest 
trouble. The crepitations had gone by 1.1.39. white blood 
count was 6,600 on the 3.1.39. 

She was allowed up on the 11.1.39 and went 
horno on the 18.1.39, very well, apart from her tachycardia. 
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VIII 

Mrs. Adamina M °Fetters 

6 Spring Gardens 

Abbeyhill 

Age 56 Admitted 7.12.38 

History Yesterday morning she felt weak when she got 
up and was seized with violent shivering. She also began to 
cough and bring up rusty sputum. A stabbing pain appeared 
in her left side and made her catch her breath. She also 
developed a headache and felt very feverish. 

1:125 ry ious Histo. She has suffered from bronchial asthma for 
three years. Last attack two weeks ago. 

Examination. She looks fairly ill and is dyspnoeic. No 
cyanosis. Tongue dirty and dry. 

Respiratory System. Respirations 35 per minute. Movement of chest 
equal on the two sides. Some dullness over left base posteriorly. 
No bronchial breathing or crepitations. Some increase in vocal 
resonance. 

Circulatory System 

Pulse -rate 130. Blood pressure 140/90 
Heart. Nothing abnormal. 

Other systems normal. 

Progress. 

7.12.38. Put on M 
tion rate 50 rims. at one 
Blood -culture negative. 

Portable 

& B 593. White count 27,000. Sedimenta- 
hour. Sputum contains type 28 pneumococcus. 
Morphia gr.1 /6 at night. 
x-ray of chest - dullness at left base. 

8.12.38. Feels and looks better. Temperature down to 98 °F. 
Pulse 90. Signs in chest unchanged. White count 28,000. 
Sedimentation rate 60. Beginning to be sick when she eats, but 
mane ;ing to keep down her M & B 693. 

9.12.38. General condition good. Temperature still down. 
Signs in the chest unchanged. White count 15,600. Sedimentation 
rate 65. Feeling very sick in the morning, but still managing 
to keep down M & B 693 which is being given broken up in milk. 

10.12.38. Feeling well generally, but becoming very 
nauseated. White count 11,200. Sedimentation -rate 65. Only 
slight dullness in chest. In view of her excellent clinical 



condition the M & B 693 was stopped in the evening after 38 
tablets had been given. 

11.12.3áa Very much better. Nausea has gone. White 
count 11,000. Sedimentation rate 82. Only slight dullness 
in chest. 

From this point on progress was steady. 
Dullness had gone from the chest on the 13.12.38. White 
count was 8,000 on 16.12.38. The sedimentation rate fell 
as follows: 13th - 47. 14th - 38. 16th - 29. 20th - 15 
mms. at one hour. 

The patient was allowed up on the 20th 
December and allowed horde on the 4th January. 



i qnt . 

2 lei 16 9 /9 20 
:e.e........e: 

i3o te?® 

12o IOb° 

No le? 

jpp me 

"qo g03e 

. \ ! :, 
1!!!! 9i ° 1 + +.. m :um Oe es0or v<. 6. dQC. .-41 

. 
F ;; 

I0.g O 

+--gi ggç,gg t gegmpss.: . s MEW ... e.. .nn .. 
li1léÉg.iEiEii':3' 1iEE9E'éa@9EE °3i9 ..99E99°g igggiË:gggg1EE°m.g lib ß=°=: 
. n . . . : : a: e ::m: .. .! .. . 3.pp. 2 3.. . .. 

a a:: 
511 gig9g.gg. g 9 :99 p gg: 

9° ?g éçg'. .Eg 
9 s 

i gg . g :magg p9 r.:g ggg@ggEg ° E g 
: ..:°.::..9é59e.9..:mm:e: ::r. 3É 9.9::a...ü855i 9!9:s:36EB1s:Ema:.. ea.... a. a a ...: 

E9E8:g'E 9°'E °gËE measa9gEp 99993 gggg99EE gg9 mEg ;ggggS5aaEE aaa gg_a;p Em:a99m99 :g g ::.ea:9 

°mm:s.gmm9g..E..9sg3Egsamess mm1.9.gsee::gg9° :sam.,9:.g.:iIE1aas:sg11gg9g19:@9.93ss:meEBEala 9gg:a:: 

en g mg:sr:: :g a::: n: m 'ma9:aa ss g:e a figg C.... am ggm sm. 
9p 9 9g 9 

maes 

m9 

ggs 

a:::9m 6 .E me998999sggg:g9= gg;:gmE: '9g91°':9Eemi9m::99s:999$°im°1. má99°.9 .gi s6 :::o9g,s:: ::. ...wsma:n .. I 9gr : . m:m:am s m eem:a:°ï . aa9. g° 99 
g gEe:: .. . .g9 :.. Ea0' .: _ °Esgmgam:e8 Ea 

111! EB9a6=:m °ig.m's::ams99°.°ég:g9m9::a::9°:9n9e::e::9aésm : 
I ::::ma:. ..'699gmg:gg9EEg;E 

gg á; 
.g 

°ggEE g.:e:9.gs..m::..::g1.g: m 3m 

9sEaEaE ggg ggE él1s a ® O 

} E 

III 
i I 'n. mg. _'rr{' 

n 
Sss9é 

... m 

:s :9. 22 ; g9g:..91111's99E°"1s .:: m...ng:s9E:::.3 . . .. 
m . .e: .:s. g . .. E° : 9'ss: Ë 
.. 

a ... a 3" .e°96Ë ..3gggggégig :a ag e. ..;.. s: ..... gm.?9.39E: sg.3:..:i .ga: 9m m ./ .n u:° n u o n nn n nu. .nounno. 
s" ; .. .... ::s ma:,..s...m.sr9e:3ge:s:: 

g9é:'sE9s:g°g;;g:9ÿ;:9.ggégi°BgEggEgg°gE:9EE's9 ..3...:: ..eg°3s ee s: . .... m 

. ` ; ,gg: °:ggg:g 9ns:.... ..:.:.n..;. : ::e.E,...m:.; :m. i ; :é 39amm° .... : n . s:... s:. ::... pa s:ssa9° E.iBE.: E,:m::g: n 
m 99 9 m .mg 9': E E n. . ::un o ,no. 

:,.ae8 ;g. :g.9.:. :.:: e.ee3. ggg:. 9:::sË asm:mmm aaamm39EE:E::::::: 

:e:ggs33C :9° : ggg:::::: 
eag.;... 

9g°.gé :s::= =g3 :°m°°°s:gE°99 
0gqs m; Rg 

°:ssmm99azagg::E.Eggggggs °.ms:i91:°m°: :sm °gu3g.n:....aEB.1i1i°Eg:. 

im 

6 



reis 1938 - 

It 25' :24 21 ,2 

.I04..."1. ra . 

g.y ( B 
, . S a 

. :Ili ... . . . .. . 9 LSL. . e:aa.. a.9E: E.EEE. ..:.:..=a9E é:'sia; E ra.9En :z a.e/°:: 9 óE=E .:°. a. .. 
Q _; f1 1 . 3 =!" 

.ro i r Q: .. . a .. a . . ... . . 
It : °6 EE Q .Y.... _. e:EE:3 'Ea . u r r. o ..mSóS 

{ 

e E' 
/ E E REEL 

n.0 o 
s : E r s..E a aL SE, .;. .a . a L as3=3as3 .!s .: rL 3s3 .. r. E3. eaa:l i 2 9L Ees o ;; ! a wa E Q33ESag;,; E; i oQ 33/ ;aaa! 3eoN:p. ..33...n.' a .E:.J33..aa9.raE:. nm..e ...... y . a.3' !. : : .. . // .Y a: /./r am // la ' ESe:a:aeaeea rs= gEE=E a E3 ma::x .. s :Caasaes::. Q/ 
Eg u39tEa3Y g.R./ 99° 3 YE:a S=ar3= =aaaa a:aaasaas 9 ;.a EEE ;LSaeda :EEmalELaaa ° 13::a::L::.a:óao3:nq3noou 

sa3 :laa: a.9 :m e:a :.l:Saaala.; rin r="1.-- E:s....n.e e:l i E;a ; 
=E '. E :. E S.L...E. .... 9 EE ; . 

S...ae::..a 3E:99as°r!=.E:B:=.:==E:/a=aluaa:3aa3aE ála/9EE:E3i=6:9 3333a'3Q:'s:::.:3.q.q a:: .Y . n :Q:a:laee.:es::: a :.: Gmm meae .. N : ::aQ:l.eY n. .. .e... .. . E . as.. E° :m:.. m:a.. 4-pillifir:::::1 ..:s : 
9s : . =9 E:lE33E39E EE=asa:me33S:aa/ eaeas..;; , :a! .a.. 9..="'Laa:e: :.Sa a a:E=. .... ... .... .g........ S eamme3 .. . . . .. . .. ... yy .Rg. .Y!Y. n.. . ...r.. 

Leg YE=3EE 
ÇL Y i L3Clr S=SS CE°E.S :CQ a:LEE= mSEaia a:lE=a'=____ :!aarEaa:!'E 

LAI g3sEae ::.E=3a3:iE=Ea/.8a/a=giaaaeal : =a3aaElaaqa3. a.. . e33a .si:; 93s....l:E.EE::..e...nE..r': 
a:::n . . ...... .. 

: aeEea : E'E éEE=laE 3a a 3 = 3 
v aa Qa Qa: u..°L: 

E a: :/. .. E. a asa3=3 
;aEE.a9qeéE::r3eaEaaa:as3:=.°.:?3a3=..Ea . .13..?3E::: ...E,3E. 
. Y.. aem:sm! . .. /.. Ea as . .. . 

qm ::aaa.E ::ae : e::a:EE:: e:aa:m:e ... .... ... , ' e .a°" °".m3E :aa.C... 
.na.....s°salY°...namE: 

'aE:eú 
E 3 E 

a; . . . .... .qq n. Im@: 3ae:Es:9= 39.g .9g.q.qa E.. .. .. 
99EE.9 

s...a...msie":9E'aE.Q 
:EE.....EE..Y..:,n. .rq ii:.........q..nnNa:...a e:s:s::::.na.a 

: Y;: aEa::;3aasma::S :: =a; E:Ee ::::;83 = E ' E::aRlGmm:amalmamaaa:maa:aaL:a 
=.Lá EL EEE°EEQE'sEE:EGE:3EEEEem3a99e9 ::Er dE3Smaal:e:: E°°xE3E:E3E:::E:E==a::Qa:aaa:=::::=C::: . . . n Y . .. ! rr .. ... 
E=3EE' i3Ea 

3 aEpssa .:eS . r ;m ; !. e. 11.s: aL .: . e:3 EY. ::.s::aa: a:a Ca:S : a:a::s 
;;EEaa=E=o8á3.E=aaSla=EE3L3 aa=3=3= a?:3E3EEE?=ä.NEL=33a3. .; ...;;..e.a:CaaaaiE:aaaa::! q /Nn/////.rrr man 

; n. /;;;a..EE; 
Eassaaamsa:msa:E Qa: 

nnYRr nrq rY :aCr/ 
3 ga:Ea 

;;. ;// a: .. 
E 

93E aaaS9:S3e Ea: a 93 EEE33ia E :3= __ :L 9 3= . 1E3= EE9E999 E,= 99 
aE _ ap.. 1. a' / C CaEE3°:E:3::EEe.q3:9nq/.:aLeemmlS3Y5:n.:. 3a'n! aqq C a 
., ga:iQí.arr./ aaaa1 aia: aL 

naa : °n.gn°qR// g . . '.: 
°E 

lS.... ..: E ! _s L :asaiem: .°Er..s::.. m =33 .a:E 
99 =/9:/ úEE°°=a:33S3'SiaCS99'S== T i -. ..........E:a. °..°EE?Eii .. 

3aiaa::: 
=eas S..s. : °::° ° °°' ° - " t 'a3eBE33aESLn Em,' "sa .aELlm: ::m : 
:39EE:3.E..1 ..La:: a.. a .amm -;- + : , .alLBW' 6/°/aaCa e. . 

:a a LC le . . 6. "WM: 5::.9 aan . a' 9 !sslaa:ms:la. 

BE3 = 3 L S 
. . . .. .;..:ea:Ea::a e aE:Laam. ..q, 

41_C °: 3n:EE3= _= E E . ! EÉEa.Saa/! .99°: aE ;' :Leal. 
. . ,,a. .. . . . . . . n. .. gg. . r- _.999..E:9.;a9! .aaEE:E 3.aEEEE9= s:Wm:m:ai .Ye::as:sEa3 !:E E:Es 3iI@E=E . . : aas: m ma : .... .. 

á,gg E 
w.n.n ...g...r . :n 

E 9 ='m: i! a.. ea::.;a,932E' e3: ./q/ . 
.ai eeSSas=.E.=E3 . 

!; 
E3EE.En 

EE asslmE:=E9=3s9'i>iE9':: "9 ' EE3. .C' s a . .qr , u. .... . .. .. .: é. 
. . u. ... . . . . uu.n . . ... . _... ; a:aeam x 

E 
,!a e aa :E3E3: E?=EE9Y,m: 3asEaa .aaiaE :.q. ,-. ea.:.a . ...::::::...a .ai:l. _ e ,já Y ..¢,-E,E.-aaaa s3a:::: 

. .. n /m .., ... aYr ... aiü 
. 

aE° ggE3E99Ea E=9E ' :!L .aE.:aE: .áE: E'aáde/:=E:; sg: 
: -i-' ..iu i//uEGGGo! al:a/QL LEu9.ii5...Euaa:YQa! :ae=a:aë: aa::íLSSE:ü:9r:maaeFs:IEEEEE9alL 

- _ " " EEEE=Eaanra Esa 
Ec 

_gg::g3am p .- ......... .Y 
99:'': pi.. .; 9E./ 1 . E3E@EáE..E 

.. 
Q 

. aLEE a a3 

s:e . Y 

,...E:; .u/.L 
; 

.nq.. 
_ IN . .. ...._.- ... ..... I. 

nEE°Y 

m . E . : 

1 

mg 
a3 in El r: xEs:3E;;q 33gr= a:eE'et.;E;C3e:e E; MU 
. íO { tF [ - SWIM .1-. .- ¿' sr 

_ ii¡i{ Irr{ Nf TL` Rll}uE (II 
!, 

F I- l ® ®- 
phI F I . - =9 

I 

u r 
II II IIIrrFi 4 11 I i H I{ t+ . ' I` 

i , ;1 . AIR 
1- 9 Fi t , i +{ . w . 

1 I 
, 





IX 

Mrs. Catherine Radford 

32 Haddington Place 
Leith Street 

Age 43 Admitted 16.12.38 

History The patientes main complaint is of breathless- 
ness which she has had for the past five days. She is not a 
good witness and her story is rather vague. 

Seven days ago she was soaked in a rain storm 
and did not feel well the next day. She had aches and pains 
all over, and became breathless. She went to bed, and felt 
worse the next day, but better the following day. She stayed 
in bed until the day before admission, when she got up, but 
felt so weak that she called in her doctor for the first time. 

She developed a dry hacking cough the day 
before admission. She had no sputum or pain in her chest, 
except for slight stabbing pain in right side for one day 
before admission. 

Previous History Measles when six months old. Cough every 
winter since. 13 years ago she had pneumonia and pleurisy, 
while carrying her 3rd child. Both other children healthy, 
but the 3rd one died from pneumonia, aged 13 years. 

Examination The patient is very weak and breathless. She 
is slightly cyanosed and has dark shadows under her eyes. 
Her temperature is 102°F. Pulse 115. Respirations 60 per 
minute. 

Respiratory System Both sides of the chest seemed to move 
easily. There was dullness to percussion on the right side 
posteriorly over a small area below the angle of the scapula. 
In this area there was bronchial breathing of medium pitch, 
medium crepitations and increased vocal resonance. The rest 
of the chest was clear, except for some medium crepitations 
at both bases. 

Circulatory S stem Pulse regular 115 per minute. Volume 
rat er poor. lood- pressure 108/70. 

Heart. Sounds closed. Apex -best in 5th 
space in mid -clavicular line. 

Urinary System Urine contains a small quantity of albumen. 
No casts. 

White blood count 16.12.38. 10,500. 



Progress 

16.12.38. In view of the somewhat inconclusive evidence 
of a real lobar pneumonia the patient was not put on M & B 693 
and her temperature on the evening of the 16th had fallen to 
97.5 °F. She was given Morphia gr. 1/6 in the evening and slept 
well. 

17.12.38. Her clinical condition unimproved. Temperature 
has risen again to 102 °F and portable x -ray shows consolidation 
of middle lobe of right lung. She was therefore put on M & B 693 - 

at 11.15 a.m. 

White 'count 11,000. Sputum. Type 28 pneumococcus. 

18.12.38. Temperature has fallen, but still very weak. 
White count 7200. Vomiting in evening so M & B 693 stopped, as 

temperature, pulse and respiration are normal. 
19.12.38. Very much better. 

Progress thereafter showed no points of interest. 
The dullness had gone from her chest by the 22nd. 

She went out against advice rather soon, and was 

symptom -free. 
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Progress 

23.12.38. M & B 693 started at 4 p.m. 

24.12.38 Temperature and pulse have fallen abruptly. 
Clinical condition is much improved. In the afternoon she 
began to vomit repeatedly and copiously, so the M & B 693 
was stopped in the evening. Clinical signs in chest unchanged. 
White blood count 15,000. Blood-pressure 110/65. 

25.12.38 Improved. Vomiting has stopped. Signs in chest 
i ial the same. White count 16,000. 

26.12.38. Clinical condition excellent. Signs in chest 
lessening. Still some dullness posteriorly between the 
shoulder blades on the right side. A few crepitations at the 
end of inspiration but no real bronchial breathing over that 
area. 

White blood count 12,000. 

27.12.38 X -ray of chest - portable. Two large separate 
areas of consolidation in upper of right lung. Clinical 

condition excellent. Only a little dullness in the chest with 
a few crepitations. No bronchial breathing. Afebrile. 
Pulse 70. Appetite good. ahite blood count 10,000. 

28.12.38 No change clinically. Ahite blood count 8,000. 

29.12.38 Portable x -ray of chest showed extensive 

resolution. White count 8000. No signs in chest. 
From this point on her convalescence was 

uninterrupted. 
She was re x -rayed on the 5.1.39.when the 

appearance was that of almost complete resolution. She had 

been allowed up for the first time on the 3.1.39. 
On the 5.1.39 she was transferred to the 

Northern General Hospital for a further period of convalescence. 



:::: maam3.: 
E. 

11: s:á i ás6 .P 'tl:":Ö, 

n 

g 

aeaE : 

mr 

: 

e. éP ° em v1 

L 
161166 

6 6:... 
;eae. 
. 

ä:. 

a 

:1s:ae 

:ea : 

e 

E i: 

n 

EM 

r.. 
e. 

1 

8 

a 

6 

wm 

a 
1 

e. 

E 6s° Ps 

; o° :16l9 ..a: m° 

emama 
: 

9a: g . . . 

3É..emP1111E 
E9E;. 1°a 

3 
:rna.. 

l;g=_ ä O 

?3E;wa%m 
:op?pé: mae: rggama e 

i:oiio A m° Am rn: 

e 
P 

e 

. 

RPM . _.. 
a ea:a n .. e:::an :a.6 sl ' ` 

:-1 a a - i'111eP1Eä EEEPEeGeP1 11116g:: :P.l... .:.:a1e 
aeaaemsa 

. 1: S e::: 

g 
.P.. w eg 

6: 
m.d6EElimé:'EE?éPá.°.'em.aeEeämmil 1lPn se?@iÉ=PBg?s? :Eé:;BE..... E 

y - i:: : rn ::T° ° - m.::a:Eer ' : m 
- 

t 
°P1eme1 

r 
1?m::Paa- 

_ , 

,. 
e.:. 

..16P8 P, .1 

®®.. e 

; 
' I 

ImP INNER !INN `°PsImP . . . P? NI higebn 

P IINEINE ü éIll @i t 

e 6e: 11MIil I MIMI : P.1a111MliI i . Va 
.-f 

- 

1 i ÌIEImNÌm EE::Mu. ME 
e 

11 m a.. 
E 6EPP 

911i1IPe1111110 
. . .. . 

1 

rt 

ael,eea-a-- e=gm-aagew 
. 

P 
11 

:e .ea S:Sm:S:.:. .. 
eeaa:SeS:eeamms 

'_;1 i'll i ; !11 1 11'..:11 
. 

Sys 0,4; Wß+p 4 0.-.- éS i- cy . o® 

i tii1t' rifitfij:'I 

R 66 
'I - 

litr i:,+rlrii-iL.!,,! Í 

¢1,1L,' 

a 
oKv oil 

1..),, OS 

:. ,.. ,... x 4 
@ ...4114.11\ 

A 

~ r 

rt9- 11 

leo- 
, .:: 

E IP.;:rnä PeP1E6E;1C ' ee:eS:g n :::::.w....::°:...w. .ww.s ä:::ñ::: ::: :::::::: 3 uu° .°.P1:á11R?E1EEP.31,6ie 1.11 
á'.6E P:.. o-P.. a:.11;6s:6_6ár.:1:::1:°1:1::1$1 

: 1 II 1 :ea1a 

. w... me ... P 1....w.:e.:. 
.w.w w ..... .. 1 ÿ,:11i1?6661ggPIIIPI 

P1P'Pgg° 9P1: Eáo-6::a::° ,`''- s18:5:s16 I:eE:é g66gee 
gg mae : rn: : :e:6äe e'6 e i e. n 

091. 

0 i) <° Of Ay 4t t . i ° ` tra. 
C 

V- 1.4 -Pt'.. 
- 

i/irjavit'elill 6 









XI 

John Murphy Age 33 Admitted 31.12.38 

Lodging House 
75 Oras smarket 

History 5 days before admission he developed buzzing 
in his left ear with some deafness. 

4 days before admission an agonizing stabbing 
pain, worse if he took a deep breath, began on the right side 
of the chest below the nipple. He wanted to cough, but was 
afraid to, on account of the pain. He had no sputum. He 
went to bed, and during the next few days the pain decreased 
in severity, but is still present. He had a severe attack 
of shivering the day the pain began. 

He first called in his doctor on the day of 
admission. 

Previous History Nothing relevant. No trouble with ears. 

Family History Mother died of pneumonia aged 36. 

hxamination The patient looks very ill, anxious and 
collapsed. His face is flushed, but not cyanosed. His tongue 
is dry and dirty. Temperature 1000F. 

Respiratory System 1ate 30 per minute. Movement of chest 
diminished on right side. Percussion shows dullness over 
the right middle lobe in the axilla, and over this area there 
is increased vocal fremitus and resonance, with high -pitched 
blowing bronchial breathing, and many medium andfine 
crepitations. 

Cardioavascular System Pulse - rate 110 per minute. Volume 
good. Blood pressure 130/60. 

Other symptoms normal. Left ear showed only 
slight redness of the drum. No mastoid tenderness. Not 
much pain in it now. 

Pro ress 

31.12.38. White count 20,000. As the diagnosis was 
felt to be in considerable doubt, owing to the small area 
of dullness he was not given M & B 693. 

1.1.39 Feels better. Temperature has fallen to 
980F. and pulse to 100. Signs in chest unchanged. It was 
felt that he was improving spontaneously. aúhite count 18,000. 



2.1.39. Much worse. Temperature has risen to 102 °F. 
and pulse to 120. Feels and looks very ill. Pain has 
increased in severity in right side of chest. Physical signs 
unchanged. White count 20,000. 

Type 5 pneum000cous found in large numbers in 
his sputum. 

Portable x -ray of chest - right lower lobe 
consolidation. In view of these findings the patient was put 
on full doses of M & B 693 at 10.30 a.m. Morphia gr.* at 
night. 

3.1.39. Still very ill. Considerably, collapsed. Pain 
in right side considerably less. Temperature has fallen 
abruptly to 98.4 °F, and pulse to 100. White count 24,000. 
Blood pressure 130/70. Signs in chest unchanged. 

He has begun to vomit his M & B 693 and his 
food. To try to get over this the 1I & B 693 is being given 
ground up in milk, without very much success. Given chloral 
hydrate grs. xz at night. 

4.1.39. Still collapsed. Vomiting everything he is 
taking. Chest not examined, as he is too ill to disturb. 
M & B 693 orally stopped at 12.30 p.m. and injections od5 c.c. 
ampoules begun into buttocks t.i.d. Pain in chest more . 
severe again. Given morphia gr.4 at 11 a.m. as he was very 
weak and miserable and had not slept. Temperature still dawn. 
White count not done, to avoid disturbing him. Given soneryl 
grs. iij at night. 

4.1.39. Still very collapsed, but nausea has gone, and 
he is managing to keep drinks down. Chest not examined owing 
to condition. White count also omitted. Temperature still 
down, but general condition not improved. 

5.1.39. Temperature has risen to 100 °F. White count 
15,800. Very ill indeed. Almost delirious. Examination of 
the chest dhows extension of the area of dullness up to apex 
in front and also over the scapula behind on the right side, 
with bronchial breathing and many medium crepitations all 
over that area. Pain in chest severe - being treated with 
kaolin poultices. Blood- pressure 130/70. Given morphia gr..* 
at night. 

6.1.39. Temperature still up to 100 °F. Very ill and 
collapsed. Put on strychnine gr.1 /60 4 hourly. Chest not 



examined, but portable x -ray taken, which showed extension 
of consolidation to almost the whole of the right lung. White 
count 16,200. Blood pressure 130/65. 

7.1.39. Still very ill. Examination of chest showed 
some lessening of the dullness at the right apex, otherwise 
no change. White count 19,800. Blood -pressure 130/65. 
Temperature down to 98 °F. but pulse still 110. Pain in chest 
less. 

M & B 693 by injection stopped, as it was felt 
that it was not doing much good, and it was causing him 
considerable discomfort. 

8.1.39. A little better. Dullness distinctly less at 
right apex. Still marked in axilla and over scapula. Bronchial 
breathing has gone, but there are many medium crepitations all 
over the right side of the chest. 

The pain has gone from his chest, and the poultices 
were stopped. His pulse is still 110, but blood-pressure is 
130/65. d'éhite count has fallen to 12,200. 

It was felt that he was now at last definitely 
improving. In the afternoon his pulse fell abruptly to 80, 
and in the evening he was feeling very much better. 

9.1.39. Improvement maintained. Temperature 97°F. Pulse 
80. Blood pressure 130/60. White count 15,000. Dullness in 
chest decreasing. Still many crepitations. Now definitely 
convalescent. 

From this point on he improved steadily, his white 
count progressively falling. Dullness had gone from his chest 
by the 13th, but some crepitations persisted until the 15th. 

The only incident in his convalescence was a flare - 
up in his left ear, which had not troubled him since admission. 
He began to have severe pain on the evening of the 21.1.39 and 
his ear began to discharge on the 22.1.39. The appearances seen 
were those of an acute otitis media which had ruptured. His pain 
disappeared when the discharge began. The discharge quickly 
subsided under the usual treatment by fomentations. He was 
allowed up on the 31st January, and went home very fit on the 
6. 2.39. 
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XII 

Richard McQueen 

7 Gordon Street 
Leith 

Age 43 Admitted 4.1.39 

History Four days ago he was seized with violent 
shivering and felt very ill. He developed a cough, with 
sputum which became blood -stained in the afternoon. At 
the same time he began to suffer from a severe stabbing 
pain in the right side of his chest, worse on taking a 
deep breath. 

The next day he felt very ill indeed, and 
his cough was very troublesome, with sputum stained with 
bright blood. 

Until admission to hospital he was very 
collapsed with blood -stained sputum, and did not send for 
a doctor until the day of admission. 

Previous History 4 operations on his stomach in Leith 
Hospital. 

Examination Thin ill- nourished looking man, who looks 
very ill and collapsed. Slightly cyanotic. Dyspnoeic. 

Respiratory System. Rate is 32 per minute. Movement of 
chest is less on the right side. Marked dullness on 
percussion over right lower lobe posteriorly with bronchial 
breathing, increased vocal resonance and medium and fine 
crepitations at the end of inspiration. He had a copious 
sputum deeply stained with bright red blood. 

Cardio Vascular System Pulse 110 per minute. Regular 
volume good. Heart-nothing abnormal. 

Other systems normal. 

Progress 

4.1.39. Put on M & B 693 in the evening. White count 
8000. Blood- pressure 120/60. 

Portable x -ray of chest - consolidation in 
right lower lobe. 

Sputum contains many rriedländerts bacilli. 
Culture gives pure growth of Friedll.nder's bacillus. Blood 
culture negative. 

Given morphia pri4 in the evening. 

5.1.39. No better. Temperature has fallen a little 



to 990. Pulse is 120. Very collapsed. Taking M &: B 693 
very well. 

White count 8,400 
Differential white count Polymorphs 60% 

Small lymphocytes 32% 
Large lymphocytes 7% 
Eosinophils 0% 
Basophils 1% 

Blood - pressure 12060. Signs in chest unchanged. 
Again given morphia. gr.4 at night, and went to sleep. Blood 
culture negative. 

6.1.39. Much better. Temperature has fallen to 97 °. 
White count has remained at 8,600. Blood pressure 126,/60. 

From the 6th - 9th he continued to improve 
clinically, but his white count rose a little, to 10,000. 
The signs in his chest were unchanged, until the 9th, when 
the dullness seemed to have increased a little, and the 
breath sounds were somewhat fainter. His temperature rose 
to 100 °F. on the evening of 'the 9th and 10th. M B 693 was 
stopped on the 10th. 

There began to be some anxiety as to whether 
he might be developing an empyema, and by the 11th there was 
marked dullness over the right lower lobe - not quite "stony" 
with absent breath -sounds. Clinically he was going downhill. 
On the 11th his chest was re x- rayed, and the appearance was 
that of an interlobar empyema. 

On the 13.1.39 his chest was aspirated under local 
anaesthesia in the 8th space in the posterior axillary line and 
thickish pus was found. 12 c.cs were withdrawn. Examination 
of a film showed many polymorphs and a few bacilli like 
Friedländerts. Culture gave a pure growth of Friedl5nders 
bacillus. The white count on the 13.1.39 was 22,000. 

On the 17.1.39 he was transferred to the surgical 
side. 

On the 26.1.39 he was operated on by Lir.bick, 
the operation notes boing as follows. 

Under local anaesthesia an incision was made 
over the 8th rib posteriorly below the scapula. About 2" of 
the 8th and 9th ribs were resected and thickish yellow pus 
escaped. The wound was left open, except for one silk suture. 
Open drainage was employed. 

After operation an intravenous drip of glucose 
saline was given for 24 hours after which it was discontinued. 



The patient's progress after operation was 
steady. His wound was dressed daily with eusol gauze, and 
at first discharged freely, but gradually the discharge 
decreased. He was allowed up on the 28.2.39, when there was 
only a slight discharge from his mound. His general 
condition was excellent. 

Throughout March he was up and about in the 
Ward with a constant slight discharge from his wound. He 
looked and felt very well. 

On the 31.3.39 he was transferred to the 
Northern General Hospital for further convalescence. He 
looked and felt very fit, but still had a very slight 
discharge from his wound. 
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XIII 

Miss Jessie Thornton 

39 Viewforth 
Edinburgh 

Age 57 Admitted 10.1.39 

History She has felt ill for 3 weeks and became much 
worse 3 days ago. 

3 weeks ago she developed a severe cold, with 
a feeling of tightness in her chest, with wheezing and pains 
in her chest on respiration. She also had a hacking cough, 
without much sputum. 

She did not go to bed but felt weak and miserable. 
Her cough cleared up but she still had the feeling of tightness 
and felt out of sorts until 5 days ago, when her cold became 
worse again. She developed aches and pains all over, especially 
in the front of her chest. 

4 days ago her cold was worse. She felt miserable 
and developed a cough without sputum. She was very wheezy. 

The next day she was still worse, but kept going 
about. She had several attacks of shivering, and felt very weak. 
Her cough and pains were worse. 

2 days ago she finally had to stay in bed, being 
too creak to get up. She now began to bring up a little rusty 
sputum with her cough. 

Yesterday and today she has been becoming 
progressively worse, in particular, being extremely wheezy. 

Previous History Nothing significant 

Examination The patient is extremely cyanosed and in great 
respiratory distress. She is bubbling in her throat. Her skin 
is dry and hot. She is not comatose and is mentally alert. 

Les iratory S sy tem Markedly dysnoeic. Respiratory rate 40 per 
minute. Diminished movement on right side. »'¡hole of right lower 

lobe dull to percussion. Bronchial breathing high - pitched over 
right lower lobe. Many medium crepitations. Many coarse 
crepitations all over the rest of both lungs with broncho- 
vesicular breathing. Vocal resonance markedly increased over 
right lower lobe posteriorly. 

Circulatory System Pulse 152 per minute. Full and bounding. 
Blood- presswe 14585. Heart- sounds closed. Apex beat in 5th 

space inside midclavicular line. 

10.1.39 Portable x -ray of chest. Consolidation in right 

lower lobe. Marked congestion in both lung fields. 



Sputum. Contains very many staphylococci and a 
few Type 2 pneumococci. Culture gives a pure growth of 
staphylococcus aureus. 

Progress 

3 p.m.. 10.1.39. White blood count 5,960. 
She was put immediately on to full doses of 

M & B 693 but her condition steadily deteriorated and, at 7 p.m. 
her white blood count had fallen to 2000. tit 8 p.m. she was 
given 10,000 units of Lilly's antipneumococcal serum intravenously 
in the hope that some of her toxicity was due to the few 
pneumococci present. 

She continued to become progressively weaker, 
and was given if50 atropine subcutaneously at 8 p.m. This was 
followed by atropine gr. 000 and coramine 2 ampoules subcutaneously 
at 10 p.m., by which time her white blood cells had fallen to 1500. 

She died at 11 p.m. 9 hours after admission having 
been in coma since 9 p.m. 
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XIV 

John Anderson. 

20 India Place, 

Edinburgh. 

Age 52 Admitted 11. 1. 39. 

History. For a month prior to admission the patient has 
not been well, becoming easily tired, and having a cough 
without much sputum. 

Four days before admission he suddenly began to 
feel very ill during the night. His wife found that he was 
shivering violently and incoherent. He became very collapsed, 
so she called in the doctor in the morning. 

He developed a severe cough, with yellowish spútum 
but no blood -staining, and when he coughed suffered from 
severe stabbing pain in the right side of his chest in front. 

He was treated for three days by his doctor with 
the usual line of treatment - tepid sponging, milk diet and 
a bottle of an anti -febrile mixture. His condition became 
progressively more severe, so he was sent into hospital. 

Examination. The patient looks very ill indeed. He is pale, 
without cyanosis, and obviously in great discomfort, breathing 
shallowly with a catch in his breath. His tongue is dry and 
furred. His temperature is 101.20F. 

'Respiratory System. Rate is 30 per minute. Both sides of 
chest more equally. Vocal fremitus is increased over the upper 
part of the chest anteriorly on the right side. Percussion 
shows dullness over this area and anscultation bronchial 
breathing, !;medium pitched, with a few fine crepitations during 
inspiration. Vocal reconance markedly increased over this area. 

Cardiovascular System. Pulse 94 per minute. Volume quite good. 
Blood - pressure 13070. 

Heart - normal in size. No murmurs. Other systems 
normal. 

11.1.39. Portably X -Ray of chest - consolidation 
right upper lobe. 

Progress. 

11. 1. 39. Put on M and B 693 at 6.0 pm. qhite count 24,300. 
Given morphine gr -Z.' 11.40 pm. as the pain in his chest was 
preventing sleep. Sputum - pure growth of staphylococcus 
au reu s . 

12. 1. 39. General condition and signs in chest unchanged, 
but temperature has fallen to 98.40 and pulse to 100. No sign 



of nausea or cyanosis. Very collapsed. ì'Jhite count 18,400. 
Blood- pressure 140/70. Pulse of good volume. Given morphine 
gr at night as he still has a great deal of pain in the right 
side of his chest. 

13. 1. 39. Feeling very much better. Much more cheerful. 
",sking for food, and generally very comfortable. Pain in chest 
much less. Signs still bronchial breathing over right upper 
lobe anteriorly, but crepitations are coarser. white count 
17,200. Blood -pressure 135/70. Pulse down to 80 per minute. 
Given pot - brom. grs XX and chloral hydrate grs. XV at 8 pm. 

Slept well. 

14. 1. 39. Feels his normal self, although rather weak. Fewer 
crepitations in chest, but dullness still marked. Pain has now 
completely gone. '.:;'bite count 9,600. Blood -pressure 135/70. 
M and B 693 stopped in evening. 

From now on convalescence was uninterrupted. His 
white count fell steadily, being 8,700 on the 15th, 8,400 on the 
16th and 6,200 on the 17th. 

The crepitations had gone from his chest by the 
19. 1. 39, although some dullness persisted over the right upper 
)robe until the 22nd. 

Portably .X -Ray of the chest on the 23rd showed only 
a slight amount of shadowing; in the right side of the chest, 
suggestive of pleural ;thickening. 

Examination of the sputum on the 19. 1. 39 still 
gave a scanty growth of staphylococcus aureus. No pneurococci. 

Allowed up 26. 1. 39 and sent home, very fit, on 
the 5. 2. 39. 
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John I+. rper. 
14A, Great King Street, 
Edinburgh. 

Age 70. Admitted 13. 1. 39. 

History. Four days ago the patient began to feel out of sorts 
and was unable to go to work. He felt shivery, and had a dry 
hacking cough,.with a headache, and some discomfort in his chest 
on deep breathing. 

The next day he stayed in bed and was rather delirious 
and restless. 

During the two days before admission he was very 
incoherent and ill, His cough became more severe and he brought 
up a large amount of yellow sputum. He developed a severe 
stabbing pain over the upper part of the right side of his chest. 

Previous History. 
For the past year the patient has been losing weight 

and has had a slight cough. 

Examination. The patient looks very ill indeed. He is delirious, 
collapsed, and slightly cyanosed. He is very thin. 

Respiratory System. 
Rate - 40 per minute. Both sides of chest more 

equally. Vocal fremitus increased below clavicle on right side. 
Area of marked dullness over right upper lobe anteriorly, extending 
from the apex down to the 3rd rib anteriorly, and into the upper 
part of the axilla. Over this area there is markedly increased 
vocal resonance, with medium - pitched bronchial breathing, but 
no crepitations. 

Cardiovascular System. 

Pulse - 98 per minute. Volume poor. Blood- 
pressure 145/65. 

Heart - normal. 

Progress. 
13. 1. 39. Put on M and B 693. ?bite count 20,700. 

Sputum - contains a pure culture of staphylococcus 
aureus. Given morphia gr 1/6 at night, as he was very restless. 
Blood culture negative. 
14. 1. 39. Still very ill and delirious. Signs in chest 
unchanged. Nhhite count 17,400. Blood pressure 140/75. Keeping 
M and B down with no signs of nausea. Portably X -Ray of chest - 

large opacity in middle and upper zone of right lung, suggesting 



pneumonic consolidation. 

15. 1. 39. Still delirious, although temperature has now fallen 
to 980F. Very ill and collapsed. Signs in chest still the same. 
White count 14,500. Blood- pressure 140/70. 
16. 1. 39. Better. Delirium gone. Very weak. Still dullness 
with bronchial breathing over the right upper lobe. White count 
16,700. Blood- pressure 140/70. General condition distinctly 
improved. 

17. 1. 39. Better. Still the same signs in the chest. ''Ihite 

count 13,500. Very weak indeed. 18. 1. 39. M and B stopped: 

From now until the 25. 1. 39 there was a steady 
improvement in the general condition, and the signs in the chest 
gradually disappeared, dullness vanishing about the 22nd - 23rd. 
A portably X -Ray of the chest on the 23. 1. 39 showed considerably 
resolution, but some pleural thickening. The white count steadily 
fell, being 10,000 on the 22. 1. 39. It rose a little to 15,000 

on the 23rd, and fell to 12,700 the next day. 

On the evening of the 25th the patient suddenly had a 
severe rigor and his temperature rose abruptly to 102 °F. No signs 

could be found in his chest or abdomen, and his urine was normal. 

On the morning of the 26th his white count was 22,300, but his 

temperature was down to 98 0F. No signs had developed in his chest 

so he was left without treatment. His clinical condition was 
excellent and his white count fell rapidly, being 15,000 on the 

27th and 10,800 on the 28th. 

From then on his convalescence was uninterrupted. He 

was re X -Rayed on the 10. 2. 39, the film showing almost complete 

resolution. He was allowed up on the 12. 2. 39, and went home 
very fit on the 17th February. 
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Miss Catherine Henry. Age 17. Admitted 18. 1. 39. 

3 Newport Street, 

Edinburgh. 

History. The patient complained of pain in the left side and 
back of the chest, stabbing in nature and worse if she took a 
deep breath, for the past two days. For the same period she 

has been troubled with breathlessness and cough. She has brought 
up a fair amount of sputum which has been tenacious but not 
rusty. Her illness began abruptly and she rapidly felt very 
prostrated. She had several severe attacks of shivering on the 
day before admission. 

Previous History. ¶To serious illnesses. 

Examination. The patient looks very ill and toxic. She is 

slightly cyanosed and is dyspnoeic. 

Respiratory System. 
Movement on the left side of the chest is diminished. 

Vocal fremitus is increased over the lower left lobe. On , 

percussion the lower left lobe is very dull posteriorly and 
there is also a little dullness at the right base posteriorly. 
On anscultation high -pitched bronchial breathing, with fine crepit- 
ations could be heard all over the lower left lobe posteriorly. 
Vocal resonance was increased over this area. At the right base 
posteriorly some doubtful bronchial breathing could be heard with 
a relative increase in vocal resonance. 

Cardiovascular System. 
125 Pulse 120. Good volume. Blood- pressure 

. 

Heart Apex -beat in normal position. Po murmurs. 
Urine Trace of albumen. 

Progress. 

18.1.39. Her white blood -count was 13,000 and a portably 
-:ay of the chest showed opacity over most of the left lower 

lobe and also slight opacity at the right base. The appearances 
were suggestive of a lobar pneumonia in the Lft lower lobe 
with a possibly extension to the right base. Her sputum contained 
a type 11 pn:aumococcus in fair numbers. A specimen of blood was 
cultured for the pneumococcus, but was found to be negative. 
Given morphia gr l; 6 at night. 

She was 
19.1.39. Marked 
if anything more 
cyanosed. Pulse 

started on M and B 693 at 3.0 pm. 

fall in temperature but clinical condition, 

serious. Very toxic and collapsed. Very 

still of good volume. Blood- pressure 115 
70 



'bite cells had fallen to the alarmingly low figure of 5,800. 

In view of the toxicity and fear of inducing agranulocytosis 
the M and B was - stopped after only 10 tablets had been given. 
igns in chest unchanged. 
20.1.39. Great improvement in her general condition. White 
count has risen to 8,800. Blood- pressure 115 Chest signs 
still unchanged. 
21.1.39. Better. Dullness appears to be increasing at left base 
with the breath- sounds, still bronchial, becoming weaker. White 
count 8,400. Temperature and pulse still down. 
22.1.39. General condition good, but signs of fluid or collapse 
at left base. White count 9,800 in the morning. Right lower 
lobe posteriorly now dull almost up to angle of scapula with 
bronchial breathing and fine and medium crepitations. 

In the evening the temperature rose rapidly to 1010F 
and the pulse to 120. The respirations were almost 40 and the 
white count rose abruptly to 18,500. 

It was considered that either an empyema was developing 
at the left base, or, more probably, that the right lower -lobe 
had flared up, owing to the early stoppage of the M and B 693. 
At X -Ray of the chest was ordered for the next day and M and 693 
was restarted in full dosage. 
23.1.39. Temperature pulse and respirations all' fell rapidly. 
General condition much improved. "White count 17,500. Blood- pressure 

95. Clinical examination of the chest shows dullness over the 
lower lobes of both sides posteriorly up tò the angles of the 
scapula. The left side is not as dull as on the previous day and 
faint bronchial breathing with fairly coarse erepitations can be 
heard. The right side gives bronchial beeathing and medium 
crepitat ions . 

X -Ray of the chest shows opacity in the left lower 
lobe area, with the possibility of a very small quantity of 
fluid at the base. There is an extension of opacity in the 
right lower lobe, which looks like consolidation. 

On these findings it was decided that the condition 
present was a flare -up in the right lower lobe, while the left 
lower lobe was still active ie. a bilateral basal lobar 
pneumonia was present. 
24.1.39. Temperature pulse and respirations steady. Patient 
still very toxic, and has developed a rather peculiar greyish 
cyanosis, suggestive of methaemoglobinaemia. Physical examination 
showed a decrease in dullness at both bases, but mainly at the 
right. Still bronchial breathing with medium erepitations over 
both lower lobes posteriorly. White blood -count 16,000. M and B 
693 stopped in the evening after 22 tablets had been given, owing 



to the cyanosis. Blood -pressure up to 120 
25.1.39. Still looks toxic, but cyanosiPless. Feels better. 
Physical signs unchanged. '!mite count 13,000. Blood- pressure 

120/75. 

26.1.39. Temperature, pulse and respirations steady. General 

condition better, but still somewhat toxic -looking and apathetic. 
Still a little cyanosed. Physical examination shows still some 
dullness with bronchial breathing and a few crepitations'at the 
left base. The right base is not now dull to percussion, and 

only a few medium crepitations can be heard. The breath- sounds 

are rather harsh vesicular. 'Mite blood -count 8,000: 

27.1.39. Improving steadily. Much livelier. Cyanosis has gone. 

"Mite count 7,000. Signs in chest unchanged. 

28.1.39. Continued improvement. White count 8,000. No change 

in physical signs. 
29.1.39. Steady improvement. Nhite count 8,000. 

30.1.39. Still improving. Physical signs in chest are, still 

some dullness at the left base. Breath- sounds broncho - vesioular. 
A few medium crepitations. Right base clear. Nhite count 9,500. 

31.1.39. Very well. Physical signs similar. Nhite count 7,000. 

Now definitely convalescent. 

From this point onwards progress was uninterrupted. 
The dullness finally disappeared from the left base on the 3.2.39. 
She was allowed up on the 8.2.39. On the 17.2.39 her chest was 
X -Rayed and found to be clear. She was discharged on the 19.2.39, 
feeling and looking very well. 
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XVII 

Mrs. Jean Storie, 

16, Marchmont Road, 
Edinburgh. 

Age 49. Admitted 21. 1. 39. 

History. The patient was extremely ill, so ill, indeed that 
her hisIory was necessarily scanty. 

Two nights ago the patient began to feel very weak 
and ill and had a severe shivering fit. She stayed in bed the 
day before admission and developed a dry hacking cough, with 
severe stabbing pain in the right side of her back, made worse 
by coughing. 

Examination. The patient was very collapsed, cyanosed and 
dyspnoeic. 

Respiratory System. 
Rate of respiration - 40 per minute. Some impairment 

of movement on the right side of chest. On percussion the right 
lung was dull over the middle and lower lobes posteriorly. There 
was a high- pitched resonant note over the right upper lobe anteriorly. 
Over the lower lobe of the right lung posteriorly, and over the 
middle lobe in the axilla, there was marked bronchial breathing, 
with many medium crepitatións at the end of inspiration. The 
vocal resonance was markedly increased over the same areas. The 
rest of the chest was normal. 

Cardiovascular System. 

Pulse 102 per minute - good volume. Regular. 
Heart - normal in size. No murmurs. 
Other systems normal. 

Progress. 

21. i.. 39. Put on M and B 693. White count 11,000. Sputum 
contains many type 8 pneumococci. Blood culture is positive, 
giving a pure culture of type 8 pneumococci. 

Given morphia gr g at 11 pm, after which she slept. 

22. 1. 39. Condition unchanged. Still cyanosed. Put on 
con_ti, :ival oxygen. Taking her M and B 693 well without vomiting. 
Blood- pressure 125 ¡80. White count 12,400. Temperature still 
100 °F. Given morphia gr 4 12 am. Blood culture negative. 
23. 1. 39. Patient rather better. Pain in side less. Not cyanosed. 
Oxygen discontinued. Signs in chest unchanged. Coughing of a 
large quantity of rusty sputum. 

Blood -pressure 120/80. White count 15,000. Temperature 
has fallen to 98 °F. No nausea. 

Portably X-Ray of. chest - large shadow all over right 
lower and middle lobes, suggestive of extensive consolidation. 



24. 1. 39. Slightly better. Signs in chest unchanged. No 
cyanosis. Patient very weak. Blood -pressure 130/10. Nhite 
count 10,800 
25. 1. 39. Condition unchanged.. Still very weak, and slightly 
cyanosed. Oxygen given continuously again, and the M and B 693 
stopped in the evening, as it was felt that the cyanosis might be 
due to it, and in any case she had had 44 tablets. Blood culture 
negative. 

Blood- pressure 150/85. '' white count 16,000. 
26.1.39. Still very weak. Cyanosis gone, but she felt easier 
with oxygen, so it was continued. Still dullness all over the 
right lower lobe, with Bronchial breathing. 

In the evening her temperature rose to 99.5 °F and her 
white count to 30,000. It was felt that her pneumonia was 
recrudescing, and it was decided to restart her M and B 693, in 
the hope of stopping it. Four tablets were therefore given at 
6 pm. Given morphia gr. 1/6. 
27. 1. 39. Condition unchanged. Oxygen continued. White count 
19,000. Temperature 98.4 °F. 

Portably X -Ray of chest taken - lateral view - dense 
shadow in lower right lobe. 
28. 1. 39. Some improvement. Oxygen still continued. Still 
bronchial breathing and dullness'all over right lower lobe 
posteriorly. White count 18,800. Very weak. 
29. 1. 39. In statu quo. 'JUhite count 18,900. 
30. 1. 39. Better. Taking more interest. Breath -sounds are 
fainter at right base, but are still bronchial.' Dullness on 
percussion is marked. White count 22,400. Temperature 990F. 
Oxygen stopped. No cyanosis. Blood culture negative. 
31. 1. 39. Still improving. Signs in chest are changing. The 
breath- sounds are almost inaudibly at the right base, and dullness 
is marked. There is now a fear that an eripyema is arising, but 
the temperature is steady. '"white blood count 15,000. ' 

Portably X -Ray of chest - extremely dense shadow all 
over lower part of right side, strongly suggestive of fluid in 
pleural cavity. 
1. 2. 39. M and B 693 stopped. Chest aspirated in 8th space 
in scapula line, but nothing found. White count 22,000. Signs 
in chest very suggestive of fluid at right base - absent breath - 
sounds with marked dullness. Clinically she is comfortable and 
feels better. 

2. 2. 39. Clinical condition quite good. Temperature rose to 
100.5 °F in forenoon. Very faint bronchial breathing heard at 
right base posteriorly, with marked dullness on percussion. 

Nhite count 20,000. 

3. 2. 39. The signs of fluid in her right pleural cavity appeared 
so definite that again aspiration was attempted, but without 
result. 



Clinically the patient is well, but weak. Her 
appetite is not good, but she is better than she was a few days 
ago. 

7hite count 20,000. 
From the 3. 2. 39 until the 2. 3. 39 the patient 

remained weak, but slowly improved. She had a cough with a 
little purulent sputum, but not a great deal. The physical 
signs in her chest remained almost constant - marked dullness 
at the right base posteriorly, with absent breath -sounds. 
X -Rays on the 4. 2. 39 and the 10. 2. 39 showed the same picture 
of marked dullness over the right lower lobe, which was shown in 
the X -Ray of the 31. 1. 39. 

It was decided that she must be suffering from interlobar 
empyema, as her temperature was unsteady, occasionally rising to 
101 °F, and her white count remained raised. On the 2. 3. 39 Mr. 
Dick aspirated her chest in three places, in the mid- axil.lary line, 
in the scapular line and below the right nipple with negative 
results in all places. 

It was decided after this to leave things to nature, 
and on the 6. 3. 39 the patient began to cough up increasing 
amounts of thick yellow sputum. Examination of the chest showed 
dullness still all over the right lower lobe posteriorly, but 
now an area was found beneath the angle of the scapula, in which 
there was cavernous breathing and very greatly increased vocal 
resonance. 

It was felt that she had had an interlobar empyema 
after all, and that it had ruptured into a bronchus. 
From now on the patient began to improve rapidly, and continued 
to cough up a large amount of sputum. On the 18. 3. 39 postural 
coughing was instituted, with very good results. 

The area of cavernous breathing disappeared in two days, 
and the physical signs went back to absént breath -sounds with 
marked dullness, but this dullness grew progressively less. 

X -Rays on the 8. 3. 39, 17. 3. 39, 27. 3. 39 and the 
5. 4. 39 showed that the shadow was gradually clearing up and 
that of the 5. 4. 39 showed an almost clear lung field, although 
still with a fair amount of fibrosis. Concomitantly with this 
the breath -sounds returned, but remained weak, and on the 5. 4. 39 

there was still some dullness at the right base. 

The white count steadily fell, reaching 7,400 on the 
26. 3. 39. 

The patient was allowed up on the 6. 4. 39 and went home 
fit and well on the 30. 4. 39. 



 Tc - 54- - 192Y. r 
)1 ;24 )3 all AS ,2? so 3/ 

160 

D;tp 

fho 

,3p 1610 

m) loge 

OOfi logo 

tr0 140 

yo /®,10 

m lozo 

7o /my 

6o try 

R) 

it 



. os? . 

- 6 l -: y' to lt j 1), /6 /7 

..-. 

0-o/ \*®o-a 

rK(\ f ^ 
s g qp 

y b`' 
Y. ..a .+ N^n ^P 

19 

f$` ß°: 1=p it i A `. +°° 

{//Ii 

P I ^ A I \ I 
i t ff s -- 

! 
1 \/-\ \i 

it 

o` 



pih ;- - Q . 
- - -------- 

20 - 1 22 23 211 As 24:Ì 2$ 4 s 6 

61) 0-°.0 
/I:, e / \® , -0; /f ®Pe,®®-0®" --, 

/0V 

- 

p ` ' 

¡\/ \ 
¡\/'\,:l:/ -o¡ 

0 
-J 

10 

6 



se- .a®!410 

®` \o" 41.6" 

\ 4 ° -- ! 
d' 

gi >"oi } 

050 

o9i 

/e at . 8 / I 1 91 .S/ /l ft 41 11 U/ b L 
61'61 b! --row D1/ --^"rar f 



744 Jrza---- Sfrf;:fis 
. 

IÜ 

thD 

L2O I* 

00 !viz 

fce) 10,40 I 

qt) 

14)4° 

70 top 

5-0 wo 

ri 
. 

j 

T I 

I 

t- 

t_ trit" 
" 1-. ; ; 43-4 : . 

; ' 
I: 

. 
_ 

Trtl' 1'11.74' !: 
:1! 

i. ;-;- 

I - 

- 1 -1, 
. ! --i------1-7-------,,- 

.1 

li 

1 

0- tiP- -0 -0 -0- -to -!.-*-0-0- - 0- 0- 6-0-4-4-0-*-- -9- 0-* 

ifogim71 

I 
; 

I 

I I 

.41e)1 jr- 
r . 



o No - v 
4)m 

L.l 9/ sl 17/ fl Z1 1/ 

6P)l 
b es / 9 

nr!lt 

1 
a!6 

04,46 

066 ("C 

ot9l 

ol01 

0701 02 

ofQl O 

001 OW` 

QS01 OR 

v901 D 

o101 

D 



fraLeL áfi- 
li 

.. 
T - 

-- . 

_ : ; . . 

t..<- 
! ì: -- ' 

771- 

/Pr 

.H® 

ä- 

-- ;.-_- 

, 
:, , 

- ! 

. 

o-,..-.. 

mr®`e®r0"®.. 

















xvIII 

Robert Jenkinson, 
C/o Anderson, 
8 Allan Street, 
Leith. 

Age 74. Admitted 22. 1. 39. 

History: Three days ago the patient felt out of sorts, shivery 
and coughed a lot, without bringing up any sputum. He Went early 
to bed, and the next day got up but soon had to lie down again. 
During the second day he developed a stabbing pain in the left 
side of his chest, made worse by taking a deep breath or coughing. 
He began to bring up some yellowish sputum, which was not rusty. 
He also had several severe rigors, and felt very ill and weak. 

Yesterday he felt much worse and sent for his doctor 
twice, and was sent into hospital today. his sputum is not rusty, 
and his pain is still present. 

Previous History. Not significant. 

Examination. Old man who looks his age. Thin. Very ill and 
collapsed. Dyspnoeic and slightly cyanosed. 

Respiratory System. 
Breathing at rate of 48 per minute. Movement of chest 

equal. Vocal fremitus over left side of chest posteriorly. 
Dullness on percussion on left side posteriorly from spine of 
scapula downwards with bronchial breathing and many crepitations 
all over that area. A few crepitations also at right base. Vocal 
resonance + over left lower lobe posteriorly. 

Cardiovascular System. 
Pulse - rate is 108 per minute. It is totally 

irregular in time and force. The vessel wall is markedly 
thickened. Auricular fibrillation is present. 

Heart - rate is 110 per minute. There is no 
marked pulse - deficit. 

The apex -beat is in the 6th space just outside the 
nipple -line. 

Blood- pressure - 130/60. 
Other Systems Nothing abnormal. 

Progress. 

22. 1. 39. The sputum contains many type 5 pneumococci. ':dhite 

blood count 21,000. He was greatly troubled with hiccough, and 
was given barbitone grs X in the evening. 

He was not given ibï and B 693 as the Assistant Physician 
thought that there might be an underlying lung tumour, and that 

the condition was not simply a lobar pneumonia. 



He slept poorly, and was delirious during the night. 
23. 1. 39. He was very ill and so distressed with hiccough that 
he was given morphia grs 4a which eased him considerably. In 
the evening his temperature began to rise again and á. portable 
X -Ray was done. The report was that there was a large area of 
consolidation all over the left lower lobe - suggestive of 
pneumonia. 

He was therefore put on to full doses of Y and B 693. 

His white count was 15,600 and the signs in his chest 
were unchanged. 
24. 1. 39. He was still very ill and still hiccoughing. A 
poultice was a plied to the left side of his chest with considerable 
relief to him. His temperature was falling. The signs in the 
chest were still the same. The white count was 15,000. 
25. 1. 39. Slightly improved. Temperature 97 °F, felt a little 
better, but still troubled with hiccough. All the signs of 
consolidation still present at his left lower lobe. Now no pain 
in chest. 

:.fhite count 14,200. 

From the 25th - 31st he steadily improved, and the 
signs gradually disappeared from his chest. Bronchial breathing 
had disappeared by the 27. 1. 39, but crepitations and a fairly 
large area of dullness remained at his left base. His hiccough 
disapeared on the 27. 1. 39. 

He did not improve as expected, however, and on the 
1. 2. 39 it was noticed that the dullness at his left base was 
more marked and that his breath -sounds were fáint. His white 
count was still 18,000. 

On the 2. 2. 39 his chest was aspirated in the 8th 
space below the angle of the scapula, but in spite of careful 
search no pus or fluid could be found. 

During the next few days he was in statu quo. He 

looked ill, but felt quite w ll. The, signs at his left base 
were strongly suggestive of fluid, his breath- sounds being absent 
and there being marked dullness on percussion. 

On the 5. 2. 39 his chest was X -Rayed and a large 
dense shadow was seen in the X -Ray over the left lower lobe. 
His chest was again aspirated, this timo in the 9th space below 
the angle of the scapula, and again no pus was found. His white 
count had been falling steadily and was now 12,000. 

It was felt that the shadow was due either to collapsed 



lung, or that the condition was due to a lung tumour underlying 
a pneumonia after all, and it was decided to watch him. 

From the 5th - 16th his condition was more or less 
unchanged. His temperature was slightly irregular, rising to 
1010 on the 11th. The signs at his left base suggested fluid 
more and more strongly as the days went by, but his white counts 
on the 7th, 8th and 9th had been 7,200, 9,600 and 6,700. _It was 
therefore felt that an empyema was very unlikely. 

By the 16. 2. 39 the signs of fluid at the left base 
were so apparently unmistakeable that aspiration was again 
performed this time again through the 8th space below the angle 
of the scapula and nus was round at once. It was thick and 
greenish and 420 ccs'were withdrawn through a thick -bored needle. 
No more could be found. The pus contained many type 5 pneumocooci 
and no other organisms. 

After aspiration the patients condition improved. 

On the 19. 2. 39 he was transferred to the Surgical 
side with a view to operation, and this was carried out by Mr. 
Dick on the 20. 2. 39. 

The operation notes are as follows. 

Local anaesthesia was used. An incision 3" long was 
made in the line of the 6th rib, from the midaxillary line 
forwards. Th.e.presence of pus in the pleural cavity was confirmed 
by a needle and then 2" of the 6th rib were resected and the pleura 
incised. Thick yellowish -green pus welled from the incision, and 
was further drained by suction and swet'bing. Offensive yellow -green 
clots were also evacuated. 

A large rubber tube with a terminal and lateral aperture 
was inserted and the wound closed around it. Closed drainage was 
employed, the end of the tube being immersed under water in a 
Winchester bottle. 

The patient became very cyanosed and distressed during 
the operation, and the administration of Corawni:ne 1 cc. and 
oxygen, was necessary. 

After the operation the patient was very ill for two 
days, being given repeated injections of coramine and requiring 
a shock cage. He improved on the evening of the second day. 

Drainage from his tube was excellent, and he steadily 
but slowly improved up to the 5. 3. 39. At this point he was still 

draining a great deal of pus. 



From now on his condition began to deteriorate. He 
became very tired and lost heart, going steadily downhill until 
he died from exhaustion on the'14. 3. 39. 

Permission. for a post -mortem examination could not be 
obtained. 
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XI:K 

Ivor Sayers, 
22 Jamaica Street, 
Edinburgh. 

Age 30. Admitted 29. 1. 39. 

History. For a week before admission the patient had been off 
his food and feeling miserable. Be thought he had flu, but kept 
going about. 

Four days before admission he felt much worse. He 
developed a harsh dry cough. His "knees gave way" and he had 
to take to his bed. During the night he felt very ill, vomited 
repeatedly, coughed up a lot of sputum and had severe repeated 
rigors. His sputum was frothy and yellowish, and not rusty. 

His doctor was called in the next day and treated him 
as a case of influenza, which was prevalent at the time. 

For the two days before admission he felt much better, 
and, according to his doctor was afebrile. 

On the morning of the day of admission he began to 
shiver severely and collapsed. He vomited again, and began to 
cough up definitely blood -stained sputum. His doctor sent him 
into hospital at once. 

Previous History. Aged 6 had pneumonia. 
Aged 11 had "double pneumonia." 

Family History. Father died of pneumonia when patient was 

sixteen. 

Examination. The patient looks extremely ill, collapsed and 

toxic - in fact, he might be described as desperately ill. He 

has a tinge of cyanosis. He lies groaning in bed, and is in 

great distress. 

Respiratory System. Rate - 40 per minute. Movement of chest 

slightly diminished on the right side. Vocal fremitus increased 

over lower 2/3 of right side of chest posteriorly. There is 

marked dullness over the lower 2/3 of the right side of the chest 

posteriorly. There was also some dullness below the clavicle 

anteriorly on the right side. There is medium -pitched bronchial 

breathing over the lower 2/3 of the right side of the chest 

posteriorly with fine crepitations at the end of inspiration. They 

can also be heard anteriorly below the right clavicle and in the 

right axilie. 

Cardiovascular System, Pulse 110. Poor volume. Blood- pressure 

105/70. 
Heart - normal. 

Progress. Put on M and B 693. White count 12,000. Sputum 



oontains many type 1 pneumocooci. Blood -culture negative. 
30. 1. 39. Very iii indeed, although his temperature has 
fallen to 98° and pulse to 90. Rather collapsed. Signs in 
chest unchanged. White count 10,000. B.P. 125/85. 

Portable X -Ray of chest - two large separate areas 
of consolidation in lower and middle part of right lung. 
31. 1. 39. Even more collapsed. Pulse only 90, but very weak . 

Taking his M and B well. No vomiting. Signs in chest still 
the same. White count 9,000. Given strychnine and camphor in 
oil in the evening. B.P. 12F/85. 

Portable X -Ray of chest (lateral) - consolidation 
in lower part of right lung. Blood culture - negative. 
1. 2. 39. Feeling somewhat better. Not so collapsed. Still 
no change in signs in chest, except rather more orepitations. 
White count 12,000. Blood pressure 120/75. 
2. 2. 39. Much better. Appetite increased. Pulse 80 and of 
good volume. White count 10,000. Dullness a little less in 
chest. Many orepitations. 
3. 2. 39. Very much better. Beginning to eat well. White 
count 7,000. Dullness decreasing in chest. 

From now on progress was steady. The signs in the 

chest steadily decreased, finally disappearing about the 12th. 
he was allowed up on the 11. 2. 39 and re X -Rayed on the 12th, 
when the report was "almost complete resolution." 

Until his discharge on the 20. 2. 39 no complications 
arose, and he went home very well. 
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James Brown, 
14 Mulgrave Terrace, 
Edinburgh. 

Age 13. Admitted 9. 2. 39. 

History. The patient was very ill, and it was difficult to 
get an accurate history from him. Apparently he had been 
coughing for about a fortnight before admission. It was a 
dry haoking cough, without any sputum. 

Two days before admission he developed pain in both 
sides of his chest and beneath his sternum. He was not very 
clear about it, but it seemed to be worst under the sternum, 
on coughing, or taking a deep breath. Two days ago he also 
began to bring up a little sputum which is now slightly rusty. 
he has also had severe frontal headaches for two days before 
admission. 

No history of rigors. 

Previous History. Tonsils and adenoids removed six years 
ago. Measles and whooping cough in infancy. 

Examination. Patient is cyanosed and obviously distressed. 
Pulse 135. Temperature 104 °F. Tongue dry and furred. 
Dyspnoeic - respirations 38 per minute. 

Respiratory S sty ems. Both sides of chest moving equally. 
Dullness on percussion below left scapula, with tubular 
breathing and fine crepitations at the end of inspiration and 
markedly increased over this area. 
Nothing abnormal in any of the other systems. 
9. 2. 39. He was admitted late in the evening, and by some 
misunderstanding was not put on M and B 693. 
10. 2. 39. Temperature fell in the morning to 98 °, but rose 
again in the afternoon to 103 °F. The boys clinical condition 
was very serious. He was cyanosed and collapsed. Put on 
M and B 693 in the afternoon. White blood count 11,400. Given 

oxygen by nasal catheter. Morphia gr 1/6 given at 11.50 pm. 
Chest not examined, but portable X -Ray done. Report was dullness 
in left lower lobe, upper part. 
11. 2. 39. Had a poor night, having been very restless. 
Temperature has fallen to 98°F. Pulse 100. Still very collapsed. 
Cyanosis less. 
12. 2. 39. Better. Not so collapsed. 

From now on he improved steadily. On the 16. 2. 39 

white count was 12,000 and the blood sedimentation rate 33 mins. 

at one hour. On the 23. 2. 39 the sedimentation rate was 11 and 

on the 25. 2. 39 it was 7 mins. at one hour. A type IX 

pneumoc000us was isolated f rom his sputum in scanty numbers on 

the 14. 2. 39. He was allowed up on the 23. 2. 39 and went home 
very well on the 1. 3. 39. 
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XXI 

Joseph Bowie, 
â6 Lothian Street, 

Edinburgh. 

Age 10. Admitted 11. 2. 39. 

History. Three days ago he felt unwell in the morning, and did 
not go to school. he had no appetite, and he vomited anything he 
ate. Later in the day he developed a severe frontal headache, 
diarrhoea and felt very shivery and sweated a great deal. 

The next day he developed a cough, which was not very 
troublesome, and began to bring up frothy sticky yellowish phlegm. 
He became steadily worse, and the night before admission he was 
delirious. 

His doctor was not called in until the morning he 
came into hospital. 

He had no pain in his chest at any time, and there was 
no rusty staining of his sputum. 

Previous History. Very subject to winter colds, and last year 
had an attack of pneumonia, which was not severe. 

Family History. Both father and mother suffered every winter 
from frequen$ coughs and colds. Only child. 

Examination. Child looks very ill indeed. Lying stili and 
prostrate in bed. Slightly wandering. Not cyanosed. Tongue 
dry and dirty. 

Respiratory System. 
Rate - 40 per minute. Laboured a little. 

Chest - moves uniformly. Vocal fremitus increased 
over right apex anteriorly. There is dullness on percussion over 
the right apex anteriorly, with high -pitched bronchial breathing 
and many fine and medium crepitations. There is a marked increase 
of vocal resonance over this area. 

Circulatory System. 
Pulse 95 per minute. Regular. Volume not good. 

Blood- pressure 95/50. 
Heart. Apex beat in 5th spaoe inside midclavicular 

line. No murmurs. 
Other systems normal. 

Progress. 
11. 2. 39. His temperature was only 98.40Fr although his white 

count was 21,000, and, as it was thk evening when he came in, it 

was decided to give him nepenthe minims. X and let him have a 

nights rest, to see what happened. 



Blood -culture was done, and was negative. 
The sputum contained no pneum000cci or tuberole bacilli 

in a straight film, and on culture a pure growth of staphylococcus 
aureus was obtained. 
12. 3. 39. He slept fairly well, but was ranbling during the 
night. In the morning his condition was worse than on admission. 
He was very collapsed and looked very toxic. 

The signs in his chest were unchanged. 
His white blood count was 22,000,and his temperature was 

1030F. 
He was put on M and B 693 in the morning. 
Blood -culture was again done, and yielded a growth of 

staphylococcus albos, presumably due to contamination, but possibly 
a white variant of staphylococcus aureus. 

He was very uncomfortable during the day, and was given 
a tepid sponge in the early afternoon, which greatly relieved him. 

At 8 pm he was given nepenthe minims X again, and went 
off to sleep. 
13. 2. 39. Still very ill. Signs in chest unchanged. White count 
21,000. Temperature fell gradually throughout the day, reaching 
98.4°F in the evening. His pulse fell concomitantly. In the 
evening however, his clinical condition was not improved. He was 
still rambling occasionally. 

Blood- culture was repeated, and was negative. 
A portable X -Ray of the chest was done and showed the 

typical appearance of a right middle lobe consolidation. It had not 
been done before, as he was too ill to sit up. 

He was again given nepenthe mins. X and slept. 
14. 2. 39. Very definitely better. Tendency to delirium completely 
gone. Slightly hungry. The dullness at his right apex is not 
so marked, and the bronchial breathing is not so distinct. The 
fine crepitations have gone, but there are many medium ones. 

White count 10,000. Temperature 970F. Pulse 80. 
he developed herpes of his lip and also a similar 

eruption behind his left ear. Both sites were treated with 
Ung- hydrarg. ammon. dil. 

He went to sleep without a sedative. 

From now on his progress was steady. His white count 
was 7,400 on the 15. 2. 39, and his temperature remained at about 

97 °F. By the 18. 2. 39 only a few crepitations remained at his 

right apex. No dullness on percussion was detectable. By the 
20. 2. 39. his chest was clinically normal. 

His herpes and dermatitis behind his left ear was very 
slow to olear up, but was healed by the 4. 3. 39. 

He was allowed up on the 1. 3. 39, and went home, 

looking and feeling well, on the 6. 3. 39. 
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XXII 

Mrs. Catherine Stalker, Age 27. Admitted 13. 2. 39. 
1 Whitfield Place 
Edinburgh. 

Histo . Three weeks before admission she had an attack of 
aryngi is which cleared up in two days. This was followed by 

a chill and the development of a cough with a fair amount of 
thick yellow sputum. She kept going about, and was never in 
bed. 

Two days before admission she began to shiver severely, 
to cough more frequently and developed a stabbing pain in the 
region of her right shoulder- blade. She felt very ill, fainted 
twice, and had to take to her bed. 

The day before admission she was worse. Her cough was 
very severe, without much sputum, and she was sweating a great deal. 

Previous History. Right mastoiditis a year ago, for which she 
had three operations. No children. 

Examination. The patient looks very ill, collapsed and anxious 
looking. She is not cyanosed. Tongue furred and dry. 

Respiratory System. 
Rate 38 per minute. Movement equal on both sides. 

Some dullness over right base posteriorly. Vocal resonance a 

little increased over that area. Breath- sounds v3sicilar all 

over. Some medium crepitations at end of inspiration over right 

lower lobe posteriorly. 

Cardiovascular System. 
Pulse Rate 120 full. Regular. Blood- pressure 

120/75. Heart N.A.Q. 

Other sys elms -normal . 

Progress. 
vJhite blood -count 11,000. Sputum contains no pneumococci 

but yields a moderate growth of streptococcus haemolyticus and a 

scanty growth of staphylococcus aureus. Put on M and 8 693. 

Morphia gr 4 at night. 
14. 2. 39. Feels much better. Looks better. Temperature has come 

down to 980P. White -count 13,500. Physical signs in chest unchanged. 

She has begun to suffer from nausea, and is vomiting occasional 

doses of M and B 693. When this occurs the dose is repeated half 

an hour later. B.P. 120/70. 

15. 2. 39. Better. White count 11,000. Signs in chest almost 

unchanged, but a few more crepitations. The M and B is now being 

given pounded up in milk, and although she has nausea, she is not 

actually vomiting. Morphia gr 4 at night. 



16. 2. 39. Very much better, except for slight feeling of nausea, 
Physical signs almost absent. Very slight dullness. A few 
orepitations. White count 9,000. Portable X -Ray of chest showed 

the appearance of consolidation at the right base. 
17. 2. 39. Feeling quite well. M and B 693 stopped in the morning. 
White count 8,000. Signs in chest absent. nausea had gone by the 

afternoon. 

From this point on her convalescence was speedy, except 

for a flare up of the old trouble in her right ear, whioh began to 

discharge on the 27th. It quietly cleared up with treatment by 30 

alcohol drops. She was discharged feeling very fit, and with no 

signs in chest. 
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XXIII 

James Casey, 
13 Wanohope Avenue, 
Craipmillar. 

Age 29. Admitted 18. 2. 39. 

History. Three days ago the patient suddenly developed a 
severe stabbing pain in his back on the left side, below his 
shoulder -blade. The pain was worse on coughing or taking a 
deep breath, and is still present. 

The day after the pain appeared he developed a 
cough with thick white sputum. His cough is now easier. 

Since the pain began he has been feeling very ill 
and sick and has vomited twice. He has been sweating 
considerably, but has had no rigors. 

Family History. Father was badly troubled with his ohest. 

Examination. The patient looks ill and toxio. He is slightly 
cyanosed and dyspnoeio. His tongue is dry and furred. 

Respiratory System. 
Rate - 30 per minute. Left side of chest does 

not more as well as the right. There is dullness on percussion 
with bronchial breathing and increased vocal resonance over the 
left lung posteriorly, from the base to the inferior angle of 
the scapula. There are no accompaniments. 

Other systems normal. 

Progress. 
18. 2. 39. Given morphia gr 4 in evening at 8 pm. Slept well. 
Poultice to left side. 
19. 2. 39. Put on full doses of M and B 693 in the morning. 
White count 19,200. In statu quo. 

20. 2. 39. Temperature has fallen to normal. White count 20,400. 
Feels better. Sputum sent for examination, but only report 
obtained was : - "No tubercle bacilli or pneumococoi isolated. 
Culture yielded a growth of staphylococcus albus and of streptococcus 
viridans." 
21. 2. 39. Better. Portable X -Ray of chest - dull shadow in left 
lower lobe. White count 18, 300 . 

His further progress was uneventful. His white count 
on the 22. 2. 39 was 14,400, on the 26. 2. 39 it was 12,000, on the 

2. 3. 39 it was 11,700 and on the 6. 3. 39 it was 6,500. 

A series of blood sedimentation rates was done and 

fell as follows: 

24. 2. 39. 108 mins. at one hour. (ide st e rg ren ) 

27. 2. 39. 70 mins. " " " 

2. 3. 39. 27 wins. " " " 



6. 3. 39 12 mins. at one hour. 
9. 3. 39 8 mins . H " 

16. 3. 39 5 mine. " " 

An X -Ray done on the 6. 3. 39 showed the chest clear. 
He was allowed up on the 14. 3. 39. and went home on the 22. 3. 39 

fit and well. 

The only thing that caused any anxiety was a slight 

degree of tachycardia, but there were no signs of any cardiac 
damage, the sleeping pulse -rate was below 80 and the tachycardiac 
was not inoreased by the patient getting up, so it was concluded 

that it was not of any significance, and would quickly settle down. 
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