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reccntly testeid iii the laboratories of the Royal Army Medical
College. Lt is coiisidered that these valises more near]y
rcpreseîît the present fuel value of xvar-tiine food-stuffs than
earlier figures obtained f rom the calorification of pre-war
foods.

A FURTHER REPORT UPON DIPHTHEROID
INFECTION 0F WOUNDS.

WIth a Note upon the Frequency of Dfphthorold
Bacilli In Cases of Urethrltls and Prostatitis.

Bv Rl. NI. IAESNB.'lor . Captaiîi, C.A.M.C.,

AND>

N. 0J. 'l'Hoxi.t,, B.A_, M.B.ToLr., Captain, C.A.M.C.

l'ait huîloîîi-.t ii Granîville C.iîadian Special Hospitasl,
Biixtoii, Derbyshire,

AiiOUTr four ioitlis ago a rouine inivestigationi of wouids

iift vitl w it h di phthein id orgaiii s was lîegîîîî biere, with

aî vie.w t o coi.roliorat inîg, oi otlherwi.se , t he conibiî cd report
oif (<aîadiaiî pal hrologists reenitly publishied. iii .JUie, 1918,

iii tlie Ilet,i of the (iiîadiaii Arin Nlerical Corps~, andid

thlen unîdergoîii g puîhi watioiiý 'llii-, report w5as coin piled a.

a resu It <,f au iart icl e xvi vh a ppea rsd iii t he J1ournal of thle
Aliierican Medîcal ,s ciitîiîi for Septeiaber of 1917 by
Majors . C. Fitzrgerald anîd 1). L. lobtertsoîi, of T1oronto,

Canida. lIn vieiw of t lue fact tliat îiraotieally ill o! the cases

sent to t his l1010 tai sîi xx viii g open wonids had ,-soin bone

nj ury . anîîd liaid, iln in * esiv, niide rgne îirolon gcd treat.

int iii pr iiatry homni <la Nlie!u bei heing sent here, it seine'i

thlut we were dealiiig xvitl a type of vas"s îot availabie for

itixesigziti, in iiics .t niihifary hos 1 iita,il it is also of interest

t bat t hesr ai,. th lieases wlîicli are heiîig returiied tý iCanada

whsite their woumiis are cont iiiuig tsi diseharge, anrd that tii 'y

aie. tlierefore. iiichl tlîe saine type o! case as those report9id

(ii liv the TIoron ito iiivxest iga t nr., andi jeria ps di ffered somne-
wliat fruin thle rýases examnineri by tise investigaitors of the

ciîîîtihined report.
T1'le followiiig teclhniq{ue was eiaîloyed: A sterile cotton

s waiî xvas riiblîr' .1 xil river t he snmrfave oîf thle wîimnd an<d sent

to the lalîorirt<ry liy thle iiiedIcùîi officer iii charge of tii,' case.

T1his swab was îiliritedl nui a tubme oif l,oi'ffler'i iîl<îd sermîm,

ssnd the ino.'ulated tusbe iiiculiateid fîîr a 1îerimid of ciglieemýi

hoeurs. Smrears were thes nmade froîn the grnxvtlioîti
îsnd stanied w it h tiet liylr'ie hi ne, as wel i as lîy Gm ni 's -sd
Neisser's itiethols. Tlhis was eairefiilly seîirched iîider the

muicroscopie fuir G raisi-lîsitive liarilli showiîîg diphtlîeroid

arrasngemnent. If diplitheroid îîrgaiiisiis w'ere found~, a loop-

fui o! grsîwtiî frrîî tue origiuial culituire at a lacei wlîere the
majority of the colniies were o! the ehîrracter oif tiiosi'

prorluced by diphtlieroids was eiiiidsified luy thorough sliakiiig
in a tube containiiig about 4 c.c. oif bouiilloni. A 100pful Of
this broth wîss thonsinearcd ous a pîlaite oif nesîtral iîîtrierit
agar, which was incubatcd for twenty-foiir horîrs,, when
suspicins colonies were fished If no likely coloniies app~eared

tlîe process was re1 ierted, and this tiin au looliful wsrs also

smeared on a plate of Loeffler's llnd seruin, as Bl. iîph-
theroe are occasionaily liard tri groxe on rigar. The agar was

nsed as routine becauseê, being a tranîsparent mnedium, it is
casie r to fish the colonies, anrd, moreover, the diphtheroids
grow quite weli on it. Âiîy susîicirîus colony was inocuiatcd
on a tube of Locfficr's loon seriîm ani the tube incubatcd.
This growth wris riext day examiîned for purity, and, if pure,
the 8ugrur tubes irioeulated !rom it. iSugar reactions wce
alwayîî carried ont on Hliss's mertim water. to which 1 lier
cent, o! the desired sugar was added. Before the sugar
reactions were finaliy rend each tube was planted again on
agar, in order to ensure that latent contamination had rot
occurred. Sugars were incubated for four days before flnal
readirgs were taken. Lt was found by experience that this
tiîne was quite sufficient.
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On plain agar diphtheroids produce jr twenty-four hoiirs,
smali pin-head colonies, translucent and lenticular on naked-
eye examination, under tIse low power of the microscope
appearirg finely gramular, with a slightiy irregulssr margin.
Or Loeffler's blood seruin colonies have the same general

characteristics, baut grow somewliat larger. Colonies always
tend to remain dfiscrete.

Pure cultures of diphtheroids on seruir siants are more

profuse than the growths ever obtained with true Klebs-

Locifier. Cultures kept at room temperature develop the

crearny appearance noted by Captain Adams in the' combined

report. The growth is nioister than that of Klebs-Loeffler,
and in some cases, where heavy, becoming almost .limy.

Cultures of B. iliphfheroe kept under similar conditions do

nlot lose their characteristic appearance. Similar to Klebs-

Loeffler cultures, those of diphthcroids cari be kept for at

icrist four months, and at the end of that time good growths

are obtaincd on subculture.
We have been unable to detect any consistent difference

between the morphoiogy and staining of diphtheroidsi anid

truc Klebs-Loeffler bacilli. Ail strains of the former encoun-
tered by us stain well by Ncisser's method, although usually
the granules are larger. Generally speaking, diphtheroids

ie shorter than B. diphtherioe. Grown on different media,
they show the plcomo"phisni so characteristic of Klebs-
Locifier.

Ail the dîphtheroids which we have isolated from wouads
have produced acid from dextrose, lactose, saccharose,
mialtose, leevulose, galactose, and have failed to ferment

dextrin and manmite. Acîd production in lactose is some-

what slower than ini the other positive sugars. They may

aIl be eonsidered as falling under the B. hoagi type (Morse,
1912). One diphtheroid isolated from an acute otitis media

C.iniplicating a case of influeniza during the recent epidemie
>ýhowed the sugar reactions of truc B. diphtherio. On animal

inoculation it provedl avirulent, and belongs, therefore, to

the class of B. qua.si-diphthericus (combinied investigation).
Sngar reactions have been controlledl on each batch of sugar

miedia prepared by cultures of Klebs-Loeffler isolated from
flie throats of clinical cases of diphtheria. These have
always fermerited ail the above sugars with the exception of

saccharose anid inannite.
For animal inoculation a twenty-four hour rieutral broth

culture has beer employed. Guinea-pig No. 1 was inoculated
in the subrutaneous tissue of the abdomen with 2 c.c. of

the culture. Guinea-pig No. 2 was similarly inoculated with
2 c.c. of culture, whicb, howevcr, had remainedl in contact

with 1,500 units of diphtheria arititoxin rit rot temperature
for a period of one hour. Iii the case of weund diphtheroids
of a few pigs, No. 1 showed slight oedema nftcr twenty-four

hours, amorinting to a tumour as large as a bean. But no
general reaction was obscrved in any case. At ,the end of
three days this local reaction had always sîîbsided. In the

case of truc B. dlipFifherîoe, death of pig No. 1 occurred in

f romn twenty-four to seventy-two hours. Pig No. 2 showed
îîo local or general reaction. Autopsy firidings were În ahl

cases typical. Virulent Klebs-Loeffler was ini one case
isolated from the pleural fluid of a pig which badl received
B. diph therioe isolated from a wound. (Lt may be noted that

the pleural effusion consisted of clear, straw-coloured fluid,
mot bloody fluid, as reported by soute observers.)

In aIl we have examined swabs from one hundred and
twenty-nine cases, eighity-two o! wlsich, or 63'5 per cent.,
showed diphtheroid organisme. 0f these thirty were isolated
in pure culture at intervals dnring a period of four months.
Three o! thèse provedl to be true. Klebs-Loeffler, and twenty-
severi wourid diphtheroids-that is, 10 per cent. of the
isolated organisms were B. dîplitherioe, anid assuming that
this is a fair proportion, 6'4 per cent. of the wounds were
infccted with B. diphfheroe.

We give bclow brief clinical notes on the three cases
infected with B. diphtheroe, and on three infected with wound

idiphtheroids.
C'ase J.-No. 1005736 Pte. T. Wounded, Passcheadaele,

November 11, 1917. Shrapnel wound, outer surface of left

arm. Wouind excised and dressed at C.C.S. the same day.
Althsough the original wound was small, it continued to
discharge until March, 1918, wher it healed, leaving thse arin

appareritly well in every way. About the first week in May,
1918, wounded area became swollea, red, painful, and tender.
Swellinc iricised, munch pus freed, and a piee of shrapnel

came away in the dressinig. Thse wonnd continued toi dis-
charge, and considerable sloughing took place, leaving a

dirty ulcer. A swab taken May 20, 1918, shows the Rlebe-
1Loeffler bacillus. Thse followirg niote was made or hMs Medical
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