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- MICRO-:ORGANISMS "IN ‘SURGICAL:

- Presented to the Scientific Granis Commiltee of the

S Brdlish Medical Association* PR
By ALEXANDER. OGSTON, M.D,

Surgeon 1o the Royal Infirmary, Aberdéen.

. ) L.—IxTRODUCTION. . RS
THE question, What s the cause of blood-poisoning #.is at present
the most interesting-and important in Pathclogy, Many answers to it
have been attémpted; and we are gradually coming to surmisé what
the true one will be. A coincidénce betwéen the presence of micrp-
scopic organisms and blood-poisoning is becoming more and more evi-
dent; but mere accumulation of such evidence can never be satisfac.
tory. A single negation destroys-them all; and negative observations
have not been wanting. Instexd of multiplying exdmples of colnci:
dence, the time has clearly come when we must g0 to the elements of
the subject, and ask, What can these organisms .be proved.to do?
¥ave they any connection with the simple as well as with the more
complicated fornis'of ‘disease? And what difference is there in the
effects of the different forms of microorganisms ? R

The present-investigation was instituted to carry out this plan—to
answer these questions. But the subject is large; and it was found
necessary ko limit it to one organism alone—the micrococcus. Ewart’s
investigations (Froecedings of the Ropal Seciery, 1878) have shown that
we must distinguish four forms of micro-organisms ; 1, The spirillum
or corkscrew-shaped; 2. The bacillus, or rod-shaped; 3. The bacle:
rium, sausage-shaped, like a short bacilius; and 4. The micrococeus,
with a spherical or faintly oval outline, The micrococeus has been
held to be the most potent factor in producing blood-poisoning {Bill-
roth, Istael, Kocher, elc.), and has also been asserted { Watson
Cheyne) to be an innocent organism.  The meost recent investigations
those of the Committee of the Pathological Society { Transactions g"tf:::
Lathological Socicty, vol. xxx), leave this point still undecided,

In the present investigalion, every means was taken to overcome the
chief difficulty met with in such attempts; viz., how to recogrnise micrg-
cacci, and distinguish them from all other bodies twith absolute cor-
tainty. Observation with high powers; the use of acids and alkalies to
bring them out more distinctly ; observations in fresh as well as in pre-
served tissues and fluids; cultivations; eontrol experiments with every
step; and utilising the applications of the Listerian system, —were ajl
employed with the utmost minuteness and regularity, But the main
dependence was placed on the methods recenlly introduced by Koch
of Wollstein for the demonstration of micro-organisms. This observer
has asserted {~Etiologic der Wintdingections crankhiciten, 1878) that by
the use of aniline-staining, oil-immersion objectives, and cer,tain
arrangements of light, it is possible to ascertain the existence of micro-
organisms in the tissues, ete.,, even when they exist in an isolated
form. Save in regard to Kech's carbonate of potash process, which
did not succeed in my hands, I am able to affirm the corréciness of his
assertions, His processes were employed in the following manner,

In observing tissues, the structures were, immediatcly on the death
of the animal, placed for forty-eight hours in methylated spirit. They
were then imbedded in paraffine whose melling temperatare wag 110°
Fahr.; and sections were made with a hollow-ground razor.
being soaked for two howrs in a solution of methyl-aniline-violet
of the sirength of half a grain to the fluid-cunce of water
were placed for two minutes in dilute acetic acid, prepared by addi
four minims of glacizl acid to a fluid-ounce of water; then t
for sixty seconds into methylated spirit; then for sixly seconds into
pure alcohol; and finally for two minutes into ofl of cloves; after which
they were placed on a slide, and mounted in 2 drop of commercial
Canafia balsam. ‘The liquids employed were themsalves carefully
exm‘n_med for organisms, and found to contain nothing.  All aniline
solutions, even after filtration, contain minute foating particles of the
dye, showing Brownian movements; but alter a short time they sink

- TR

* With lithographic iliustrations.
 Thronghout the present paper, the term “* blood-poisoning”,

. o » f - , k theugh inapt, i
used as including pya:mia, septicamia, and other infective proceste g Pl i

5.,

_ Koch, These were used by me as follows,

1o resty nd are thenseen :to ‘be amorphous granules; of __th‘g_-pigmtnt.
Many- of. the aniline :dyes; were fourid;-morg; ot Jess, uvseful.. : Eosine,
fuchsine, and the browns, blues, and yellows, were tested in succession,

but found inferior o “the’ methyl-anilinéSviolet ' and; Even among the

samples'of the violet et ivith Th commerce, sonie were found sepéfior
to others. ¥t 'stiinis' {he ‘tectiohs 6fan “uniform-deep violety but- the
colour becomes graduglly fainter as they are pasied through the ather
fluids; until at dast théy' possess mezely a'pale: violet tint; and, under
the microscope, show ‘onlythé nuclei, the granules of the cell-proto-
plasm, and the microédeci déeply stained. - A prolonged sojourn inihe
zlcohol or acelic acid removes all coloar; and 6il of cloves also extracts
if, though less rapidly; &0 that it is of Some consequence to use care in
preparing the sections. - Slight vayiations from the above procedure
make little ‘difference to the Tesulteare, indeed, sometimes desirable,
S0 as o leave the requisite depth of staining; and it is better to remove
too little than too much f the dje. ‘Canada’ balsam, prepared’ with
turpentine or benzole, quickly extracts all colour; so-do dammar
mounting, glycerine-jelly, etc.; and the sections will not keep. -Hence
the balsaor must be used pure, - t o "L

In' observing liquids of some thickness, such as pus, the thmn_est
possible lm is'spread-with 'a needlé on-2 slide; arid 'immegdistely-dried

over a spirit-lamp, * To-tint-it, the sameé aiiline solution is employed
(halfa grain to an ounce). The slide is first hedted so as 10 render
the filin more adherent, and a drop of the dye is placed upon-it.- It is
left for sixty seconds; thén washed off by geritle 'stream of water;
dnd the flm, now deep violet, -is again dried -over-the, lamp. * While
still warm, a drop Gf Canada Dalsam ‘is placed apon it; a warmed
cover-glass is laid om, dnd held by a clip until the slide is cold and

‘ready for examination.

Some liquids, such as blood and urine, dissolve off the slide, if Ieft
for'sixty seconds.eipdsed to the water of-the dye. They require to be
treated as follows, . A thin film of them is prepared as before.-- After
being warmed over-s $pirit-lawip, a drop'of - aniline soluticn, of the
stzength of two grains to the fluid-ounce, is quickly spread over the il
by a thick glass red or pipette; and it is instantly placed under a
gentle stream of water, so that the dye is immediately washed off. The
film thus treated does not dissolve, ‘but remains on the slide, and is
dried and mounted as before. .

In objects so prepared, the micrococei are unmistakable. They
are very deeply stained in comparison with the surrounding objects,
and offer @ marked contrast to them, Witha good magnifying power
of four bundred diameters, the organisms, especially thase” in liquids,
are readily seen; those in the tissues often Tequire miore care, and may
not be visible even with a good sixteenth of an inch water-immersion,
The surest way of demenstrating them is to employ the methods of
The slides were examined
by a microscope fitted with a one-eighteenth of an inch oil-immersion
obtained from Zeiss of Jena; the tube of the microscope being 155 mil-
Himétres in length ; and the eye-pieces employed being 2, 4, and 5 of
Zeiss’s manufacture, The substage condenser was that of Professor
Abbe, without any diaphragm; the illumination was good gaslight,
concentrated by a blue-tinted bull’s-eye condenser on the flat side of
the mirror. It is quite possible to overook ihe micrococei in the
tissues, even with the brilliant light so afforded. I am satisfied I have
sometitmes overlooked them when the staining had been rather faint
but usually = litile care renders them as plainly visible as can 1
desited.  One cause of difficulty is the apparently smaller size of the
micrococci found in the tissues. This is probably due to the colour
being extracied from their peripheral layers, and left only in the centre.
Professor Cossar Ewart, an eminent authority in questions regarding
micro-organisms, did me the favour to look over my preparations, and
was satisded that the bodies in question were what I had supposed
them to be, -

Wollt ¢ Cerntraitiast Fiir Chirurgie, 1879, Wo. 51) has recently
stated, as an objection to Koch’s methods, that there exist in the blood
and tissues numerous granules, which, when: stained with aniline, are
indistinguishable from micro-organisms. It is undeniable that such
bodies exist, but they do not occasion the smallest difficulty, Micro-
organisms in disease do not exist in the form of scattered, isolated, hap-
hazard bodies; they are growing, and that actively; and, as will be
shown further on, they grow in such a definite recognisable form that
their purpose, not to mention their exislence, is quite plain; and it is
impossible to confound them with any such granular bodies as those
alluded to by Wolff. Indeed, micro-organisms, if found isolated in
such a way as to leave a vestige of doubt as to what they are and what
they are doing, are probably merely accidentally introduced, and it
would be safe, even prudent, totally to disregard them,

It has been found impossible to give in this report a detailed protocol
of individual experiments, etc.; it will- be seen, as the separate branches
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of the-investigation are discussed, that 'they.-'are:toorx'mmero’us'tq_ be so
reported on without adding unduly to bulk at the .expense of lucadity, |
qei o o TrbeRbedeen iy Inriantdon. L L
» Tt'is by.no -Teans, easy to obtain any single form of organism ‘plire
from admixture of others, . Micrococei are most readily obtainéd pure
and unmixed in the pus which fows from an acute _nbsc_ess_op its:])e.ipg
spened, _One observation fter.another showed this to'be the'case;- and
as they accumulated, gave rise fo- a suspicion that this. was dm; to some-
thing more signiﬁcant‘th'an,a-mel_‘e_-‘coipci{:]gnce._ Kocher. of Bern
{ Zaer ALtiolagie der acnten Entoindungen ;. drch, Jiir .ﬁ’!’nf. C/’n_r.
Band xxiii), Ina paper upon Osteomyelitis and Strumitis, published in
1878, had drawn attention to the possibility of all acute inflammations
leing due Lo micro-organisms ; and the confirmation given to his sup-
position, by the constant presence of micrococel in pus, led to the pre-
sent investigation being in the first place directed towards determining
the reasons of (heir exislence there, and the connection which they have
with it, | o . o . )

A series of abscesses were examined, eighty-twa in number, Of these,
thirteen were chronic typical *‘cold" abscesses, whose duration could
be measured by months, proceeding from chronic carious disease of
bone; serofulous lymphatic glands, and such Jike, In none.of them were
any.organisms found, T L :
w, Four were .somewhat chronic .abseesses, Whose duration could be
measured by weeks; and which had followed ‘diseases more or less
allied to, or complicated with, forms .of blood-péisoning and hectic—
such as tonsilitis, phihisis, scarleting, erysipelas, typhoid fever, and
diphtheria, All of, these contained micrococci; and were evidently the
same as the next form, IRTER . ’
. Lastly,: sixty-five . were' acufe abseesses, ‘whose duration could ‘he
measured by, days, from ‘all ‘parts. of the body. | Everyone one of these
contained micrococei, - C L T
., "All the abscesses had been hitherto unopened, and ihe-pus.was taken
from. them, by means of a needle. or knife, while still Rowing from the
incigion, spread out in a: thin “film- upon the slide, immediately dried,
and prepared as already mentioned, All abscesses that had. been
already opened, or that had ‘spontancously burst, were carefully
excluded, . C . '
A large proportion of the abscesses came under my own persanal
observation; But in many of. them the pus was obtained for me, and
prepared according to printed directions by several medical friends,
among whem I have especially io thank Drs, Iall, Jackson, Mae-
quibban, Franlk Ogston, Alex. Reith, Rolbertson, and Smith-Shand, of
Aberdeen ; Mr. Dalessert, of Aberdeen 5 and Drs, Craven, of Thurso ;
Collins of Bervie ; Edmond of Stonehaven ; Jamieson of Peterbead
Keith of Aboyne ; Lyon of Peterculter ; Milne . of Cluny ; Robb of
Portsoy, and Shearer of Ballater.® ’

The acute abscesses were—

- Of the Hand .

<+ I8 TOf Sealp oz
Mammary .. 8§ Gluteal ™, e 1
Cervical ~ 10 Perineal - I
Alveolar ., 8 Popliteal e X
Prepateliar ... 3 Of Abdominal Wall ., 1
Axillary 3 Temporal ., R ¢
Of Ankle 2 Of Arm . 1
Post Aural ... 2 Not specified ... 3

The pymmic—
In the Leg

after Erysipelas .., I
»»  Neck after Tonsilliiis ... I
»»  ‘Thigh after Typhoid Kever . i
» Axilla aflter Phthisis I
The cold abscesses were—
Cervical 3 Gf Elbow 4
Of Foot .., 2 Sternal X
Of Thigh ... 2 Lumbarx 1
Mammary ..; 1 Chrenic Pyolhorax I
Of Abdominal Wall I

Tt was impossible that micrecacei inany numbers could have fallen
into the pus in the few seconds required for transferring it to the siide,
the fluids cmployed were not the scurce of tkese, and the inference
seemed to be cerlain that micrococei had existed i the interior of all the
the sixty-nine acute and pyamictabscesses, and had been absent i ald the
" cold ™ abscesses. The forms in which the organisms showed them-

selves corroborated (his. They had been growing.  Somctimes they
—_ T —

* The number of abscesses examined was subsequently
results, however, remaining Lhe sanze.

increased 1o 1003 the
In addition to the gentlemen named above,
my thanks are due o Dir. Mackenzie Booth, of Aberdeen ; Dr., Whalker, of Fricck-
heim ; Dr, Maconnachie, of Bervie; and Dr., Willizms, of Tarland,

.1 Thesc two forms are hereafter always classed togetier as *‘acute”,

were seen as chains (Fig. 2), of from three or four
larger numbers. Generally five or.six.cocel were strung together; often
ten to twenty were found ;- and.’in .some, specimens they exisied as
extremely long chains winding about of coiled up in the pus, and
equivalent in "thejr extent ;to L¥eDty. or thirty: pus:corpuscles, placed
il a row. " TIne Gné“'speci‘n"lg{l,"h'_ chdin '_consisting of 327 'docei was
counted, and this was by.no: means the longest one observed,
chain-shape seemed to De the only form present in certain of the
specimens,—e‘verything was in chains; and -even where a group was
visible it was seen to.consist of chains interwoven with each other,
and entangled into a mass (Fig. 6).

In other specimens, again, no chains werc'séer at all; the cocei were
grouped, like the roe of fish, into clusters -Where there was neither
beginning nor end (Figs. 1 and g},

These arrangements were evidently due to the mode of growth,

Both forms grew and multiplied by division of the coceus i two
equal parts which separated, became themselves spheres, and again
divided, and so on. In the ¢hain-form, division occurred in only one
direction, through a plane midway between two given poles, so that
a pair of cocel growing furmed a chain of four ; this grew into a chain
of eight, and so on, indications of this constant growth in one direction
being evident {Fig, 2) wherever chains of any length existed. In the
grouped dorm- fission took place in-any direction, a single coccus
seemingly dividing into. twa, three, or four cocci; and a continuance
of this forming the groups, Many of the masses had evidenly been
preduced by pairs being first formed, each of which again formed pairs,
and so on ; but many were clearly, from the equal size and relative
positions of the cocet, formed by a direct. division into fours, or even,
though more rarely, into threes (Figs. 1 and 5). The groups formed
by this mode of division had o appearance of being built up of
chains, . : . .
.+ Micrococei present a ‘capéule surrounding each ball, ' and binding
them together into chains and groups. It appears as a glistening halo
when they ate unstained ; but; after being staived and dried, it becormnes
invisible, and they present the-appearance of being independent spheres,
In some cases, -however, in ‘which it seemed that the coccl differed
from the others by being unusually large, the groups, instead of show-
ing tramsparent intervals between' the cocei as jn Tig.-5, the usual
arrangement, ‘had an amonnt of colour beétween them which depended
cither on their being piled up ‘ene behind another, or on the exisicnce
of 2 stainable interposed substance, giving them'the aspect of grape-
clusters (Fig, 1). R ' :

In some cases, unusually large aval cocri (Fig, 8) existed, chiefly in
pairs, : ‘

For the most part these varieties existed in separate abscesses, but it
frequently nccurred that an abscess contained both chains and groups.
Qut of sixty-four abscesses where this point was specially noted,
sevenleen contained chajns' only, thirty-one groups only, and sixteen
both forms or only pairs.

Sufficient evidence was nat obtained to decide whether these dif.
ferent appearances indicated different species of micrococei; hut the
constancy with which chaing produced only chains, and groups anly
groups, in the various experiments that fatl to be detailed subsequently,
Tather favoured the suspicion of their being so.  No difierence couid
be noted in the characters of_ the ahscesses that contained them.

Variations in the size of the cocc often existed in the same pus,
Some were as large as I-750th of a millimétre, or even more ; some as
small as 1-1480th of a millimdtre, or even fess,

They possessed sponlanenus movements.  Isolated cocei were
agiiated wilh oscill itory jerking motions on their own axis, with a
slight tendeney 10 be Jerked out of the place ‘they occupied ; pairs
showed a somewhat rhythmical movement around their bond of union,
that could best be likened to the motions of a shilielagh ; and 1he
rhuins and groups were disturhed by similar slight movements which
caused them to alter thejr position. The result was, that the cocei
travelled.  Quoe chain of eleven cocci, for instange, when observed for
twenty-five minutes, moved in that time three times its own length,
working its way through & motionless mass of albumen. 1 moved
chiefly endwise, and the rate of prugress seemed uniforim, as ir ook
tight and 2 hall minules to move once its own length,  No flagella
could be discovered 1o explain the movements,.

The numbers in which micrococci cxisted in pus varied gremly. Tt
was possible 1o distinguish 1hem from granules, so as o count them,
only after they were dried and sraingd.  The hmmacytomeier was wseil
1u calculate the number of pus-cells. A hmited number of specimens
of pus unnixed with blood were selected for this purpase, as wany
samples coapulated so firmly thar they could nol be empioyed.  Ten
samiles were taken of pus from acwie abscesses, and five of pus fn.:m
cold abscesses.  Of each sample, forty estimations were made by

cocel, up to much
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2 £onstituting a total of 400 in the case | .organl_smSc.-r.r:It'aW.aSw_({OHﬁQCECI_‘:Llsierla!]y_-(f!f_%)‘HF. werde).in flasks that
;Sonstituting A Yiad. been heatad doriover three. hours it atemperature above6osFahr,

¥
oS! Instrument

of acutjé,':[nd':éti‘o in that of ¢

Hawksley’s Gower ¢ X
N cold I‘a‘bscesg’e‘é. “The figures efd—

SIGOR BAR  EOGnOStaimy ) poosigd  aoli 4 S o ditrodncetlzunder SPIRY-1ute .o -puresubculaneous syringe, ‘Juantities
i 1ot SORREE el of Biks:cdlls ) ’%{’.{"g” ‘e || ¥2rying-from.one: to_ten Minims-were injected, into-the subcutaneoys
alaoi ot Aculg. P e vl i tissue of the back in chloroformed ea-pigs, whlt_e mice,"and, wild

387,590, - it 2872500 Hicd.i JIn all, twenty. snch. dnjections .were .made, with the invariable

-337: 560

¢ { résult-that no- Hlness, or ‘abscess ensued ; that .the . pus. was, . within a
" | week; dried up-énfo;afilm, pervaded with. living cells ;. and. that withid
| ten:dayps this film-had , become totally ‘absorbed, - so that no-trace of it
. remained svhen -the; amimals, were Jilled, and: the site of the injection

¢ 2| wasundiscoverable. -If the; “ﬁre_r_e'vkillqd__algoupthgﬁ_{th day, it'was found

1 as:adry film,.avithout, surrounding reaction, and so intimately amited: t6

382, 500 |
:265,000

the neighbouring tissues that it seetned to possess ;h,é,sa_l.ne‘te,x_tqr_e_‘ang
. T consistence; and conid not be isolated from them.., This indicafed that
sl e T 1, 005,000 : L L IR, i | pus perse, at Teast as 'e;;i_sl_ing_jn;qo]'d'.a_bsg:essqs, is.innocuous ; and the
The average:jwas, ! therafore, -:917,7.75‘;pu‘s,-lcdrpnsclcs__--ppr-_cubi_c._ nilli- . results correspond . with fhose obtained by,fq;mer‘_exl?er_iment_er-s. .
métre in thé. case of:phs from-agute,;and "395,500 in- pus. from cold | But a- very, different effect was prodaced )vh_t_:n\,s:mqa;f Injectiong
ahscesses, , A&:_cordjngly,sgbo.ooo wAas 'H.S_S'L‘lql;ed'.f.o bc-t_he—nver_age h\l!ﬂbe_l’ were madq._wit Lo pus’ cantainmg l_'niC_l’DCOCCI. In every jljsltange!-‘w'nh
present inieack cubic-millimétre. of- Pus:from acitenbscesses ; and from | the qualificatio ., be presently  made, .wﬁ]l-_mf;_r_k_g@-,d_is_t_aa‘sq;yga.g set
dhat it was:easy to count:the: micrococei by finding out- their numerical . Mpe ~Quantities.yarying from one: to three minims produced, in_the
relation ‘to 'the: corpuseles; - ~In the speciwiens where this was naoted, it -amimals dlready mentioned, syn_lpt;_QWS‘:pf,blpo@;pq:gggt_n.g, !a_lstmg;f{on_]
‘was foind that " ; e, WG 3 ;:s2¢ cowering in a retired

. ‘1.1425’..0{?0 :

: Dk b g fed i v | bwo to five days,  The' animals refused foad,: ] ;
= .1 ‘confained: about: 45,000,000 of mic cocel per-cubic millimétre, Place;in 1heir ¢age,, were-listless and apathetic, their coat was disordered
P20 syt 118,000,000.00 LA T ey sometimes wet, . their: eyes were kept closed save when startied,
e 119,000,000, o afis s | and the mice showed.the purulent conjunetivitis .and glueing together
1 2032 43500;000, of the eyelids: described, by - Koch in ‘his experimenty on . septiceemia,
! ), 000 These symptoms lgegqmg_less-markgd_,@oxvarfls f.he__end of the first week
|-ot'five days. . If the animal \vcr.q_kllle_d dur;ng this stuge, thf:_ b[ood_!g
Ats. right heart,was found to.coninin micrococe] . Sivgle, in pairs, and in
‘| -short chains of six or fgwgr,_swimming in-the serum b(_:twggn,the_-cglis.'f
|| Around the site of injection.was found a patch of red infiltration, varylog
in'size, and having.in its centre an abscess containing more: pus than
;| carresponded. with the quantity that had been injected. The pus con-
| tained: toyriads of micrococei. of the same nature a5 those  injected, -but
Jnore; numerous,, ‘averaging thirteen to: eighteen aillions -per cubic

ro
TR

FERH

: . | millimétre, instead -of two millions as before. . Tle cocci . were living

45,000 w7 -t ) and growing, and a drép of the matter injected into another animal

J7E 240, 30,000 T Jroduced the same results in it, and it on another animal, and-so om,

. 22,500 - oo gy - |-No,_ incfeased virulence was observable in ‘the transference ‘through &

g 18000 r oy tTrT o '| series of amimals, - Tlie red iafiltration around the abscess showed the
Cagt eyl Dy " | micrococet invading the neighbouring iissucs,_penetraling between their
Lo, . il T i Ty cells, and, in colonies or chaing gradually decreasing in size, pushing
. " . ey e " [their way for a considerable distance inlo the structures in the vicinity,
P S 900" - o' s ’ ' “The form of the colonies seemed to be determined by the cogei injected,
‘giving an average -of 2,501,025 micrococei in each cubic millimétra, . .| .Chain-cocci grew as in Fig. 12, sill preserving their chain-arrange-
The variations ‘wefe enormons: - It will be ‘ebserved, for example, | ment ; while grouped cocci formed cloud-like masses and colonies, such

that one Specimen contained foi'ty-'ﬁ\'e'rmiilions,:whi]e; two .others con- as those depicted. in Figs. 7 and 17. In the invaded districts, the
‘tained -only 920 per- cuble~millimétre, : Tt séemed also to be the case, | tissues seemed to ‘have been acted on—cauterised, as it were—by the
and possibly this may explain thié variations, that they were not equally | cocci, being more vitreous or Wwaxy jn aspect (han those beyond the
-distributed ‘throughout: the pus. ' A drop- 1aken from one.patt of the | invaded territory,  The micrococei in the heart-blood were compara-
-pus,showed.mdre,ufrom-.sanqthér- patt fewer ; they seemed more tively few, and somewhat variable in number; they were _generally
numerous in the lower than in the higher layers of the Pus, -but even .| found in each ' specimen mounted, hut now and then this was not the
there were -not uniformly “distributed. Stll, even where there were | case, as if their distribution were not perfectly uniform throughout the
comparatively Tew, in' not single instancé did a slide of pus from an | blood, . T was never able to detect their presence in the lungs, liver,
acute abscest, awhen examined with care, fail 10 show abundant evidenee | spleen, kidneys, lymphatic glands, or suprarenal capsules, .
of their existence, while in' most cases they formed.as prominent an | - After five to seven days had elapsed, and in some cases even earlier,
ohject as-the pus-corpuscles themselves, - - ) - | the animals exhibited a. change. They became active again, threw off
It now and then happened that other organisms co-existed with the | their lethargy, and seemed well; but, at the spot where the injection
micrococei, In'three’ cases* bacilli; in two alveolar abscesses, bacilli, [ had been made, there was found a fluctuating tumour, gradually in-
and bacteria ; and in three aIveolzir'abscesses,'bncilli,‘ bacteria, and spirilla ') creasing in size, and presenting all the signs of being an ordinary abscess.
‘were present, but the micracocei were the only constant organisms. - When they were kifled during this second Stage, micrococci were more
iMicrocoeei in pus‘exist‘ed_a[mo'st always-in the serum between the rarely found in the heart-bloed, and the infiltration of the organisms
<ells (Figs, 5. 13, and 15}, the chain-cocci especially’so ; but it ocea- into the tissues around the aliscess no longer existed, having been
‘sienally happened that the grouped ‘cocci were found in masses on {or [ replaced by 3 firm thick wall of granulation-tissue, in which micrococe;
Dosstbly in) the cellg (Figs. 3-and 14} :Such inhabited cells were | could seldom be detected, and which seemed to actasa barrier, prevent-
mostly large fasses of protoplasm, without.a nuclens (Fig. 14). The ing or dimiaishing their migration inte the blood and Surrounding
bacteria were mostly collected in or . on cells (Fig. 13), more rarely | structures. Sectiong through such an abscess-wall showed the existence
‘nrercellwldr  Fig. 15). “The bacilli were generally intercellular (Fig. | on its inner surface of 2 thin layer of croupy appearance (Fig, 1), in
14): and the spirilla (Fig. 15) were unifermly so, . :which, here and'there, calonies of the micrococei were growing, but
In‘one case - where cecel ‘and - baeill co-existed, the latter were in | were seeningly powerless to penctrate further, The abscess-cavity
larger numbers ; 180,000 being " present in each cubic millimétre, | contained pus filled with microcoeci as belore, but not in greater
‘Against 22,400 cocci, - . * {.numbets than in the earlier Slage.  In the viscera of animals killed
The observations detailed above wére found to point so distinetly to during this stage, I again failed to delect any organisms,
more than an accidental relation Letween micrococei and abscess, that | . — e - -
it hecame destrable 'to ascertain whether the former could give rise to | - Tt neéd not be constantly repeated; that the utmost xutiseptic precautions were
the 1at ter. To ascertain ‘the -inﬂu_ence of pus aloneg, injections ‘were | observesd in the whele of the experiments. .
_ﬁr;i} 'gl"all njg@e;'_wilh ;that_- fr'om cold ahscesses, which contained no- A:h_l f,‘,‘yféﬁ&f,lii","’;i;’;‘é,“i’f&“é?;?, {;';d“}::;f:cbrlg‘o:is, :E-‘:mrciﬁltfm?fzigctgxger‘iﬁ?ﬁi

B BT A : icroscopical examination ; -and frequently nearly all the OYEAns in its body were
X Qne alveolar; one, prepatellar; and one, perineal abscess. 50 examined. . .
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It is necessary, however, (o point out - that ‘there-seémed. to be:a’
difference in the susceptibility of animals exposed to the same experi-
ment.  Even'in those of the same species, the same age, and even the
same litter, this was” observable.: - The typical course was that above
described, - - - T e :

But it sometimes occurred that an animal died with signs of bloed-
poisoning,; at tkie end of the second ‘or beginning of the third day, In
1Wo cases where this took place, the ‘microcoeci were found in the
blood, and the site of injection was marked by a red infiltration, showing
the ingrowth of the caczi aiready described, with, in one case, incipient
puralent destruction in the centre of the knot; while, in the nther case,
this had seemingiy not had time to occur.  In both these animals, the
dese injected was about half a minim, and both were mice,

In one case, that of a guinea-pig, the injection of one minim produced
the symploms of blood-poisening, and the Jocal infiltration was felt as
a subeutaneous knot; but, afier four days, the animal was recovering,
and the knot diminishing in size, so as to give promise of being com-
pletely absorbed, when 1t was killed on the tenth day. In this case,
no cocci were detected in the infiltration; the animal seemed to have
had strength enough to render them innocuous by absorption and
elimination.* A similar dose of the same pus produced, in an exactly
similar animal, the ngual results,

In three cases, the local reaction was so intense as to result, not in
abscess, but in sphacelus of the site of injeclion and overlying skin, In
these, the animals seemed to suffer rather less from the symptoms of
blood-poisoning; and, when they were killed, few micrococei were
found in their blood, and the necrosed tissues were surrounded by a
strong thicle wall of granulation-tissue, presefiting, at the places where
the slough was detached, a surface like that of an uleer'covered with a
thin, whitish, croupy flm, in whick the micrococel were growing
(Fig. 11}, though in’a feeble and scattered manner, contrasting strongly
with their behaviour in the ordinary course of events, ) i

A diminution of the dose injected resulted, as a rule, in a diminution
of the intensity of the result, One-sixteenth of o minim, as well as Lhe
employment of pus that had been very much diluted with bloog, t+ gave
negalive results, the animals showing merely trivial and evanescent
symptems of illness. ' ’

Tour injections into the peritoneal cavity of one minim of pus each,
in mice as well as in guinea-pigs, produced symptoms of blood-poison-
ing lasting about three days, after which the animals recovered, and,
when killed, exhibited no trace of the injection in the form of either
suppuration or adhesions.

On the presumption that carbolic acid would destroy the power of
the microceced, a series of injections were instituted with pus mixed
with equal parts of a five-per-cent. watery solution of that substance.
These were employed on separate animals, as well as on a different part
of an animal injected with unmixed pus from an acute abscess : and, tn
every case, the pus so disinfected, though injected in larger quantity,
produced no reaclion whatever, but disappeared in the rapid and
complete way deseribed under the experiments with that from cold
abscesses,

I next endeavoured to ascertain the temperafure e pable of destroying
the power of microcacei, Although, in this d'rection, the experiments
were not 50 numerous as is desirable, it may be stated that pus heated
to 130" Fahr., or higher, hitkerto abways fatled to excite suppuration.

A detailed account of the injection experiments, by which the fore-
going results were obtained, would be tediaus, and occupy much space ;
but it may be mentioned that 68 injections were made, 28 of them with
unaltered acute pus, 4 into the peritoneal cavity, 20 with cold abscess-
pus, and 16 as control experiments, with carbolised or heated pus, and
pus diluted with blood, or in minute quantilies,

The resulls, so far as has been gone, may be summed up as follows,

Cold abscesses contain no micro-organisms, and their pus is harmless,

Acnte and pymmic abscesses always contain micracocci.

Dus whose microcacei are killed by carbolic aeid or kigh femperatures
is harmless,

Pus cantaining micrococei is resisted by animals if the dose be minute,
or if it be injected into the peritoneal cavity,

Deoses of one or two minims injected into the subcutancous tissue
may canse death by blood-poisening, or may cause sphacelus of the
site of injection, or may be resisted by 2n unusually insusceptible animal,

As a general rule, such doses produce acute inflammation, accom-
panied by biood-poisoning, and ending in abscess,

.7 oAny one who tries injecting pus—a liquid that often coagulates, and is then in-
Jected with difficulty—will understand that such a result may occasionally be also
explicable by the injection having been imperfectly performed.

t Professar Lister, at the International Mecdical Congress at Amsterdam in Sep-
tember 1979, stated that he had experimentally found that blood, like a living tissue,
resists the development of Mmicro-organisms. ’

IIL—MIcRococer IN 'WOUNDS AND SUFFURATIONS.

Having studied the _tonnection between micrococcus and acute
abscess, it became necessary to extend the field of inquiry, and observe
its relation to other forms of suppuratien, as found for instance in
wounds, ulcers, pustules; and catarrhs, It was-specially needful to do
50, 28 cne of the most recent investigators of micro-organisms, Mr.
Watson Cheyne {“Relation of Organisms to Antiseptic Dressings”,
Transactions of Pathological Socicty, vol. xxx}, had arrived al the
conclusion that the ordinary forms of micrococci are harmless. “‘What
I had ebserved, as well as what has further to be added, agrevd
with the facts elicited by him, but necessitated a revisian of the
conclusions at which he had arrived,

Observations were, therefore, collected regarding the presence of
micrococei in forms of suppuralion other than abscess, Examinations
of pus in the sputa of bronchitis {one case) and phthisis {two cases), ia
pustules (nine cases), in gonorrheea (four cases) and soft chancres (ane
case), in sycosis {one case), and in a malignant pustule of the lip,
resulted in micrococct being found abundantly present in all, save one
case of common acne, ranning a very chronic course, where they were
not detected in about half the pustules cxamined, In gonorrhicea and
soft chancre, they existed in enormous numbers, along with othes
micro-organisms, and gradually became less numerous as the diseases
approached cure, In the malignant pustale of the lip, they were the
only organisms detected; and, when injected into a wild mouse, killed
it between the second and third day, with all the symptoms of bload.-
poisoning, the animal having large numbers of them in its blood, and
presenting, at the site of injection, a knot of infiltration withoul suppura-
tion, where the coccus-infiltration was extremely dense and well marked
{Fig. 16).

A set of control examinations of normal fluids {blood, urine, ele.) and
tissues, fully confirmed the nowgenerally received opinion, that no micro-
organisms exist in healthy human structures, etc.; and another series of
examinzlions of pathological fluids, in hydrocele (two cases), ascites
{one case), ovarian cystoma (six cases), extravasated blood {one zase),
hazmatoma (two cases), and vesicles (six cases), yielded one unvarying
result, viz,, that micrococci never were present in them where suppura-
tion was absent. Even in normal lochia {fwo cases), where enosmous
numbers of all four forms of micro-organisms except spirilla exist, from
the ninth hour after delivery onwards, without raising the pulse and
temperature above normal, their appearance is the signal for a change
of the red serous discharge into a hiquid which becomes more and more
purulent in its nature,

In two cases of puerperal fever where the lochia were examined, the
mierocoect existed in enormous numbers, and continued present longer
than usual, gradually diminishing as the cases ended in recovery.

The remaining series of observations, ninety-six in number, wers
devoled to the study of wounds and uleers in every situation and of
every sort, embracing wounds that killed by septiccemia {one case),
wounds where septictemia terminated in recovery {one case), operation-
wounds that had heen treated Listerially and remained aseptic through-
out (eleven cases), operation-wounds where the antiseptic treatment
failedt (eight cases), chronic alscesses that had been dressed Listeriaily
and had remained aseptic {eight cases), similar abscesses where Lister's
treatment had failed (eight observations), and wounds (twenty-eight
observations) and ulcers nnder other methods of treatment and in all
stages. The results were singularly corroborative of those obtaingd by
the injection of the pus of acute abscesses.

In = case of extirpation of the thyroid gland for goilre compressing
the trachea, where the patient died of blood-poisoning on the sixth day,
and where antiseptics were not employed, the wound not even having
been mopped with chloride of zine, the wound, which did nol suppurale,
teemed with micrococei; and the blood,* examined from day to day,
contained in every slide numbers of micrecoccl,  An opportunity
of verifying the similarity of this case to those of rapid death in
animals, by ascertaining the existence of local coccus-infiltrations by
Post aportem examination, was unfortunately denied me,

In another palient, however, where death was averted by ampuia-
tion, the completeness of the proof compensated flor this deficiency. A
man had sustained a compound dislacation of the ankle-joint, and was
treated for a week without Lister's precautions. He became sentic-

* The made of procedure in examining the blosd of septic man is of sone conse-
quence.  So long as I was content to sxamine the blood sbtained from the :apillaries
by pricking the finger or band, the results obtained were almost always tegative ;
but after I became aware of the proposal of Hiiter 10 ¢bserve the human circulation
ntre witan: on the inner surlface of the lower lip by the microscope, and wiilised
this knowledze by opening a small arterioie or venule n that region, and, with proper
precautions, mounting the blood so ebrained, 1 have naver failed, in the seven cases
which have Leen at my disposal since that time, to detect the presence of micrococe;
in bloed-poizoning in tvery slide, and usually without a prolonged search,
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zmic. From the seventh to the tenth (day,.when I.saw_him in.con-
sultalidn, the discharge, Which was nof purglent, but:serous, contained
niumerols microeogct, He cameé info hospital, and the limbwas amputated,
onthe tenth day, at this lower third of the thigh. Around.the margin of
the woungd in the ankle, a_bﬁpd;gngli:g_ticyl;r',in.ﬁl_t‘;;_a_t_ipn;qf colonies of cocei
was obsefved ; ind, Tirup the leg, in-the’ blood-stained and cedemstons
subcutaneons tssue, in its, deepest part, lying in contact with: the apo-
riedrosis, the same Tnfiltration of micracocei existed everywhere, “The
tornt saphiena vein: contained Pus for two inches upwards from the-
ankle, and ‘this: was the enly pus found in the case, Above this, the

vein was plugged by a' fiym coagulum; and bacilli, witls maltitudes of
micracscel, exisled in the pus.” The elots in and around the ankle-
joint were. full of gigantic sheets and groups of cocci, mostly free, but
someélinies in Or.0n large Hon pucleated masses of proloplasm (F ig. 10).
No cocéi were discgvéred in the popliteal Iymphatic gland ; But in the
blood taken by 2’ student, at my request, from the popliteal vein, at
the, momeént of operation,.and -at once mounted, they existed in consi-
derable iumbérs, and Weére evidently being carried off into the general
circulation. . In on¢ of the amputation-flaps an cedematong spot was
left 5 and, probably from it, although the operation and tregtment were,
both ‘n1inu1¢1y_hnti_s_epltic, the wound became - impure and suppurated,
the pus containing micracocel ang bacilli, which were also thrown off
inigreat humibers in the tirine* (Fig. 4).. These two cases seem to.be
analogous'fo the rapidly fatal cases in animals where death. ensues from
blobd-poisoning ere Suppiiration had fime to be set up, :

hen ax acute abscess s ‘opened and treated Listerial]

o iy o o ADSCESS ) 3 Y'(sévencases),
the’ micracocci, at first abundant, gradually become few.

racoccet, - Abund ; T, and, instead
of béing forid in large EBroups or chains, occur only isolated, in pairs,
or ini fours, ot in'short chaing of threes, fours, and fives. The abscess i
changed iaio ahealing ulcer by the contraction and the growing grany-
Intion:tissiie, and o the surface’a thin whitish filu is abservable, If
an opportunity otoir of Temoving and gxamining a portion of such an
ulcer (thiee’cases), this film i3 found to consist of vitreous altered
tissug conlinuous with the healthy t‘issqes_beneath, and-in it the miero-
cocci are growing, though by no means, luxuriantly (Fig. x1).  As the
lcer heals, the mictocecdi become fewer and fewer, until at last, when
the granulations are bright réd, clean, and level with the surface, only
an, isolated one; or perhaps a pair, cak be with difficulty detected here
and there in the discharge, T

On two occasions, . was fortunate enough to obtain 2

et b - 1vaS forlunate ¢ portion of the
thinned skin from the surnmit of 3 poisting acute abscess, There was

%o unusual coccus-infiltration visible in i, and the appearances indi.
cated that pointing takes place by an absorption of the granulation-
wall at one point, unaided by any special Pprocess in which the micro.
cocel are actively, employed, S

A chronic abscess- opened and treated Listerially,
treated operation-wound that has maintained an aseplti
shows any organisms whatever. [ have examined m
over and over apain, one of them being apn abscess that
for five meriths, and invariably with the resylt th
free {rom organisms of any sort. I am salisfied thy
dressingsare sufficierit, when used with greateare, 1o
of any living organism into wound., But this stat
careless dressing is, of course, puaished by failu
result ; and, in certain regions of the body, as the axilla, a proportion
of the operations, however carefully performed, have, in my experience,
become septic from the development of micrococei which had, T pre-
sume, existed in the large sweat or sebaceous glands, where they
had Dbeen sheltered from tke action of the carbolic acid, In the
scrotum (two cases), I have ot SCEN 30 operalion-wound main-
tained free from organisms, whalever care hag been exercised, They
were present in the wound, in large numbers and of MAny soris, within
twenty-four liours. The large sebaceous glands existing there furnish
a sufficient explanation of this,

Where the skin is thick, as about the heel, it is often g
dress the part Listerially and use frequent carbolic w

or a similarly
C COurse, never
any such cases
had been open
at they were totally
t Lister’s spray and
prevent the entranece
emeni has its limits -
e in obtaining this

ecessary to
ashings for same

* It seems probable that the kidreys arc the :
organisms from the system. I have already stated that Was never abie 1o detect
micrococed in the kidneys of the animals experimenteqd upen, and 1 also fatied in the
few cases wiere their uring was Sramiied ; byt in man, by the pracess mentioned in
the introduction, 1 fmv_c 0ot failed, singe My altenzion was directed into this chan.
nel, to find abundant micrococei, and even more abundant bacilli, in urine drawn gif
pure by the catheter from patients suffering from 5 recent supburating wound, or
from an carly abscess. Having only lately attended to this, 1 have had bur ﬁr:r
seitable cases at my disposal, but in them the organisms wereabundant; and in o
of them, a deep abscess under the fexer tendons of yhe wrist, ihe presence of
micrococel in the urine was used as confirming the diagnosis .:znd deciding on
the exploratory operation by which the pus was found and a are

t i 5 svacuated. In ihe Tarer
stages of abscess ang suppuration, the_establishment of A barrier of

i 2 1 ne. ranula
ussue might be expected to diminish their numbers, or aven puta stop to Ehci:' Qe
Tence 1in the urineg,

chiefagents in o inating micro-

=

1 days previous:to an.operation, elsg an aseptic result-may ot be obtained,

: Opeyations that ‘haye been condncted Listerially, but whers a pro--
bable error inthe anliseptics has Jed.to the occurrence of degp suppira-
tion, are exactly like a Spontaneous acute abscess.. Two such cases were
cbserved. ({ailure of. the :5pray}; both being excisions of the mammay
and in both the.pus, on itg evacnation, presented precisely the charac-
ters of absecess-pus in'containing only micrococci, . .

In every wound which- simeit suspiciously, bacteria or DLacillj were
Present in large numbers s but po special odour indicated the presence
or absence of micrococei,

Ulcers {eight cases) and wounds (twenty-eight obsen’ations),_ never
treated antiseptically, Present many forms of organisms. in their dis-
charge. On flat surfaces, where tle discharge does not stagnate, micro-
cocei exist in preponderating numbers, and are found growing in.the
film already described {Fig. 71}, Where o bagging wound (three cases)
or 2 deep sinus is present, the discharge is apt to be feetid, and con-
tains mostly bacteria ang baciili, the cocei being propartionally fewer
but where an incision converts the pouch into 2 superficial wound (two
cases), the micrococei become again predominant. As such wounds
and uleers heal, the organisms . become fewer, until, finally, in a sinus
or ulcer almost cicatrised, it may be difficult to find them. They exist,
however, to the very end; and in only a single case was discharge

“from a wound ‘ot treated antiséptically found to contain no evidence

of organisms being present. . This was a case of sinus of the cheel,
where the opening had existed for three menths, but swas 50 smail
and valvilar that-possibly the sinus may never have been seplic.

It was remarkable how certainly any virulence or acuteness of the
suppurative process was accompanied by an increase in the numbers.
and signs of quick growth of the mlcrococel present, and a diminution
in these respects by their diminished numbers and activity ; so that,
in 2 given case, from the violence of the appearances, it was guite pos-
sible to form a very accurate estimate of the microscopie appearances-
that were to be found in the discharge, Co

Once microcoeei have gained access to a wound, it is not easy to
eradicale them. Ordinary -Lister’s dressings will not do so (eight
cases).  After weeks of dressing with carboli= lotion (three cases); car-
bolic 0il, 1 :16.and 1:8 jn strength (eight cases); afier the use of dress-
ings with boracic lint ({four cases), salicylic acid {one case), and-
chloralum (one case), all carefully and thoroughly applied, they ‘were
found in the wounds and uicers in nearly as great numbers as before
and it was clear that these applications, at least as ordinarily employed,
although generally sufficient 10 kill bacteria and bacilli, are powerless.
lo eradicate the micrococei, The only way in which | succeeded in
destroying them in wounds, where they had once established them-
selves, was by cauterisation with strong solution of chioride of zing, or by
strong [rictions with five per cent, waltery solution of carbolic acid—the
ordinary [ :20¢ lotion, - .

A confirmation of the Jate Ay, Callender’s statements regatding (he-
success attending the over-distension of abscesses by carbolised water,
was met with in two case: of opened abscesses, where the inner wall
was well rubbed with carbolic lotion, and where immediate healing
was oblained under circumsiances where it seemed otherwise impos-
sible. The principle is identical in boti: eases, the success being ex-
plicable on the supposition that the enerpetic application of the antiseptic
destroys the micrococei in the inner layer of the abscess-wall.  Mere
syringing out of the interior of a newly opened abscess with carbolic
lotion did not produce the same effect.

The presence of micrococei, however, does not zlways imply sup--
puration, In one ease of eperation for flat-foot, performed and dresged
Listerially, the dressing, which had not been changed fora considerable
time, was observed on is removal to have a markedly cheesy smell..
It was not putrid; ‘and the wound, which was superficial, fooled aseptic
—that js to say, its discharge was merely seroug, leaving » white pulp:
upon the protective quite uniike pus; and on its surface were partiaily
decolorised bloed-clots zn.J portions of the catgut sutures, and these
were being absorbed by the growing tissues beneath—so that the wound
was healing *“ unler fedchiem Schorle”, as the Germans say. Yet the
pulpy matter upon the proteciive contained organisms, and among them
some microceced, as shown in Fig. 9. This was the only cheesy-smell-
ing dressing that I had oce slon to observe.

The results of the observa ions on wounds and suppurations other-
than abscess may be thus summed up,

Suppurating wounds consain micrecocel, whose numbers and activity
are proporiionate to the in:e::..:ty_of the suppuration,

Listerian dressings preven: MICIC-organising from gaining zecess to
waounds, .

Micrococei in wounds withs nd most antiseptic applications, .

Where no microeoeei ars Erezent in wounds, no D4 s produced ; the
dizcharge is serous. .

+

o
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DMiérococei exist;wherever .pus “occurs, save. in chrotic’ suppurations, -
such as cold abscess, chionid.ache vulgaris (7), etc “Mictbeacei itvman_
produce the same- varying-effects - as. in-animals; -thgy -may -P{Oﬂu'de
bload-poisoning without .suppuration ;' they may causé suppiration 3o

they maybe resisted by strong individuals underfavouring circumstarices, « '

~Lastly, theré are possibly micrococci that do nét pr'd_d'uce suppuration.’

. IV;—CULTIVATION OF;MICROCOGCT, . . . o

- It will not have escaped a critical reader-of the preceding parts of this;
report, that there exist in it statements imperatively requiring - further

ciucidation, or that even. appear mutually contradictory. . How can'it

be explained that microcoeci are so deleterious when injected, as they are
found inihepus of acute abscesses, into the subcutaneous tissue of. animals, -

and yet are so harmless on the surfaces of wounds and ulcers? It is no

doubt possible that there exist specics of micrococe] precisely similar to-

one another in appearances and growth, and yet widely different in the

effects they are capable of producing. The observationalready recorded

of the presence of micrococci ona cheesy-smelling dressing, covering a

awvound that was .not suppurating, points somewhat in -that direction.
But the observation was an isolaled one, and much weight carnot at

;present be attached to it. . * The behavipur of a wall -of- healthy grany-:
Jations, and its power to prevent their penetration in sich numbers that
ithe system is incapable of throwing-them out, has-also. been dvwelt on,
and plainly forms a. weighty factor in the -solution of the difficilties,

.But these difficulties. are rendered greater by an observation that has
‘heen reserved for special mention here:- - The pus of acute abscesses
was' found: uniferm: in -producing, with the réservations already-stated,

-Serious effects in the animals -into whom- it was injected ; but pus from
wounds was not identiczl in its-effécts’  Sometimes an- abscess e

-sulted, .sometimes it did not;.and it was noticeable that; in marked con- '
trast to the pus of abscesses, that of ‘wounds, thoigh 'rich enough in -

micracoce, was with difficulty. able to produce an accasionnl suppura-

tion. None of the facts already dwelt upon: furnished a sufficiently

satisfactory explanation of ‘thig, - The resulls; however, of the experi-
mt]:nts with cultivated. cocci seem to offer the true solution of the diffi. -
cu t}'u . . . - o ) R e

-In all, one hundred and eighteen cultivation expétiments were cariied
out, : . ‘ R : .

-As might have been anticipated, cultivations of
{frve cases) yielded uniformly negative results.

Cultivations of pus of acute abscesses gave at first the most inex--
plicable and contradictory results. Theywere grown in cells, prepared by
-cementing a ring of glass to the upper surface of a slide, moistening the.
lip of the cup so formed with a wexk mixture of oledte of mercury and
olive oil,.scorching the cup and oil in the flame of 2 spitit-lamp, fo de-
stroy all organisms, and dropping on to-it'a ‘cover-glass, also scorched -
inthe spirit-Name. The cells were charged with the fluid in.which-
growth was o take place, by removing the coverglass for an instant,
and dropping on it from a Lister's flask a minute -drop of the liquid,
The liguids used were : Colin’s fluid, Pasteur’s fluid, urine, ascitic fluid,
ovarian fluid, and blood obtained from the umbilical cord of new-born
infants.  Cohn's and Pasteur’s fhuids, as also the urine, were put in the
flasks, which were corked with plugs of cotton-wool, and then buoiled
for ten minwtes. The other fluids were introduced with antiseptic pre-
cautions into flasks that had been heated for three hows at & tempera-
ture exceeding 270° Fahr.  Aquecus humour from the cye of a newly
killed ox, introduced into purified sealed pipettes by breaking off the -
point in the anterior chamber, was also largely. employed., =~ All the
liquids used for cultivation were kept for at least 2 month before being

1sed, and were during that time repeatedly examined as to their freedom
from organisms, : )

It was found by experiment that these methods afforded sufficient pro-
teclion against the accidental introduction of organisms ; for at least
nine out of every ten cells charged in the laboratory with these flnids,
and kept for ten days in the incubator, ata temperature of 98° Fahr,,
remained free from all micro-organisms, -

].Tl:'.\'er}-' cultivation was rigidly tested by the employment of control
cells,

Itwas found that someof the micrococei from the pusofacute abscesses
grew in these cells, whether they were of the chain or of the groupvaristy,
More often, however, no growth resulled, the coeci remained unchanged,
and it not wnfrequently happened that they died out and totally disap-
pearedl,  Sometimes they grew in one liquid, and not in another;
sometlmes ey grew in one cell, and failed in one precisely similar:
and, in short, it was speedily cvident that no useful or uniform results
Were to be obtained by these cultivations, Even where the growth had
Leen most suceessful, it could only be characterised as poor and scanty

compared with ihe progress it seemed to male in the subcutaneous
Lissers of animals,

pus of cold abscesses -

“Variations-of tempefature-wereméxt tried, but With 1o bettet result'y
;and ‘all “degrees, “between 80" Fahr: and ~100° Fahr,;” werie émployed;’
“without leading to anything satisfictory.: - Thergas plainly'séme fa¢
.4t'work that had not been taken into accoant, ;¢ LT

Accordingly, a fresh series‘of cultivations was ‘atrange
of plate-glass was placed”a small ‘baitle, capalile’of ¢nlaining half a
fluid-ounce, - This was covered By a small glass shade, and this again

by a lavger one.  The shades fitted accurately the surface of the plate-
" glass,: and alldwed the enfrance of air, but not of solid particles. - This
apparatus was putinto a’ warm chamber, and heated for three homrs, at-
‘@ lemperature excetding 260° Fahr, © It was then allowed to codl, and
removed. A number of thest were prepared.  On filling them Listeriatly:
with pure urine, or with ascitic of ovatian fuid, they remained- free from:
oIganisms at any temperature in the incubator for any length ol time.

- They were now sed by fours, Tato ‘the first was dropped* a drop

of coccus pus, colleted antiseptically; into the second was put a droyp
“of aliquid containing bactésia and bacilli, but no micrococei; the third
- was either allowed to stand for thirty to fifly minutes exposed {o the
air'in the laboratory, or (since this often failed in introducing organisms)
had 2 drop of water from -the ‘tap added to it; . the fourth was simply
opened under'spray; toichediwith a pure rod, and again covered.”

Each series of four was kept: together, and the result of exposure to
‘various temperatures noted.- The temperatures employed seemied to
malke litile difference to the result;-and, after this had been discovered
they were all kept in the incubator at a temperature of 8° Fahr,

"When operied, after-a morith to six weeks, the following results were
always obtained. The first flask {micrococcus) was Hmpid, odourless,
acid or neutral, and seemed undltered in any way. Its upper strata con-

O'a picee’

‘tained no' organisms; but n its-deeper'strata, and in the thin fAlm of

sediment, micrococel were found growing and moving. Their growth
was, however, by no means abundant or satisfactory; and, like those
from wounds, they repeatedly failed to produce any effect when injecled
into animals. ‘The second- fask (bacterium and bacillus} was tarbid,
‘stinking, alkaline, and gave off ammonia. Its surface presented sheets
cor.turls of aclively moving rods and ‘bacteria. Its lower stratz con.’
tained these. organisms motionless, apparently dead. The third flask
(water) was like the second in every way, save that micrococel were
often found in its deeper-stratai The fourth flask was unaltered in
any way, and contained no organisms. ‘ .
* - Repetitions of ‘these trials yielding always the samc results, it
‘occurred to me that, a5 the cocei were found only in the strata removed
from the influence of the atmosphere, they might possibly be organisms
capable of living without alt—anacrebes, as Pasteur (Hulletin os
Udeadimic de Médecine, 1878, No. 18) styles such. Their eullivation
‘was, therefore, once more attempted in the first mentioned cells, and
iin the same fluids as befores the cells being filled with carbonic acid
gas instead of air.” But, whether from the carbonic acid escaping by
‘diffusion, or from some other cause of whick I am not aware, no better
success was obtained than in thie earliest set of cxperiments.

Finally, I bit on the idea of growing them in eggs, where, I anlici-
pated, they would be in almost identical conditions with those under
which they grew in the bodies of animals. ]
- Newly laid eggs were washed in 5-per cent. carbolic water; and, under
spray, a minnte aperture was pierced in the larger end,  Cne minim of
pus from zn acute abscess, collected under the strictest autiseptic pre~’
caulions, was injected by = long pointed pure syringe into the albumen
at the opposite end of the egg. A piece of proteclive was laid over
the aperture, The egg was enveloped in a Lister's dressing, and kept
for ten days in the incubator at 98° Fahr. At the end of that lime, it
was opened, and my expectations were fulfilled. The egg was sweet
and fresh; itscontents were unaltered, save that the yolk was somewhat
broken up, and more or less mixed with the albumen ; but the albu-
men, and sometimes the yolk also, were filled with enormous chains or
masses (according to the sort of coccus used} of micracocci, growing
quite as luxurianily as T had ever observed them when experimenting
on animals.

A drop of the albumen injected into an animal’s back sow produced
typical abscess, with all the symptoms and appearauces alrcady men-
tioned ; and the animal, on being killed, showed the micrococe, in the
blood and invading the tissues exactly as had been already obtained by
the employment of the pus of acute abscesses, A control experiment, by
injecting a drop of albwmen from a fresh egg into another part of the
same animal, gave the result to be expecied, in a complete l(hs:xppmr-
ance of the injection, without leaving any trace. This experiment was
repeated three times with variations; the micrococci being cultivated
in two eggs in succession for ten days each before being injected into
the animal ; and in two instances the cocci, before being passed through

* Antiseptic precautions are always understood, save vhere the reverse is specially

mentioned.
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nexplicable save ,on the assimption that they were the.sole

cause.: The: ‘former. obsetvations on'. the growth, development, and

tovements of the micracocri in. pus were

‘those contained in the egg-albumen. -

repeated, and controlled by '

-- Experiments .on eggs by: the_ introduction of -bus confqiﬁfng othe_r ]

forms of organisms, . such 28 :bacteria: and ‘bacilli, showed that these
latter also grew under such. tircumstances, ‘hut produced extreme Putre-
faction'in the ©ggs, ‘and blackenéd their red portion,_ -

‘The behaviour of micrococei in woumds and ulcers was nowexplained.
They grow badly where exposed fo the action of the 2ir, and in this
imperfect condition .do “not. réproduce .themselves, with the rapidity
Decessary forthe.exhibition of their noxious influences, .. They probabiy
also lose fora time, when grown under such circumstances, a consider.
able portion: ‘of their activity and virulence, When placed;in more

avourable conditieds, as when removed from the exposed. urine to the
shelterad egg, they speedily reacquire their ancient powers of induging
disease. - This ‘scems also to explain ‘their being so prone to. cause
blood-~poisoning in.deep and sinuous wounds, as in.those produced by
a-tompound dislocation or removal of the thyroid gland, = - Lo

- To sym up; Micrococei do not produce putrefaction, They develop
-best when removed from the atmosphere,, The preceding facts prove
_t.h:;t;_ t}_1ey -are-able; under. syitable conditions, to give rise to blood-
Poisoning, to r.a.cute,i:iﬂammat_ion. and to suppuration,. oo

S CoieA T V.—ConcrLusion, -, IR
" 'Littleremains to be added under this head, - The more these things
are reflected ‘on, fhe more pregnant’ they become with explanations and
Suggestions yegarding many of the obscure facts in conaection with the
‘processes of inflammation and ‘lood-poisoning. They tend to'confirm
the supposition rof Kocher; that zcute inflammations are due to micro.
] suggest'many probable hypotheses to explain‘the dif:
curring in_the stu Py=mia, * septiczmia, gonorrheeal
rheuatism, ete, ¥ the. difforent virulence of gonorrheeal balanitis and
gonorrhoeal urethritis: the occurrence ‘'of mammary abscess and ‘pelvic
suppurations after childbéd ; ‘the causes and varieties of dissection arpd
‘poisoned ‘wounds ;- the success attending  the open-air treatment of
wounds ; the causes of ‘surgical fever ; and many other featuresYof dis-
ease that it would be premature to discuss here,

It i5 not'intended to le conveyed
that microcoteus is the anly organism” which produces such results
the other organisms fall to'ba investigated in their turn,
remains fo be done, for the subject is only in its infancy,

T cannot.close this paper without expiessing my thanks to Professor -

Ewart and Dr.-Walker of Aberdeen, for their counsel and assistanee, and
my sincere sense of the ohligations I am under to the Committee of
Scientific Grants, and through them to the British Medical Association,
for the aid .they have generously given me, without which aid I hag

i it i to grapple with the subject of micro-
save it a most imperfect way.

TRUE AND

) FALSE Dyseepsia.—In a communication made to the
Paris Academy

¥ of Medicine on Januvary 11th, M, G. Sée set forth his

views on the diagnosis of trye and false dyspepsia.  Afier having noted
dyspepsia is a tree one when the digestion undergoes a perma-

nent chemical disturbance, he asserted that a number of Invalids show
‘the same apparent phenomena as dyspeptics, without experiencing the
unpleasant effects or the ‘serious results of chronic dyspepsin,  The
morbid conditions designated pseudo-dyspepsia by M. Sée, which
assume ‘the forms of dyspepsia, are localised in three organs—the in.

testines, the ‘liver, or the stomach itself. These conditions comprise
review by the writer—viz,,

five types, which were successively passed in

simple atony of the intestine with habitual constipation and permanent
tympanic distension ; atony of hemorrhoidal or of mechanical origin ;
atony followed Ly muce-membranoug enteritis ; asthenic condition of
the intestine, 'due to diminution of the biliary secretion ; spasmadic
atony of the stomach, M. Séc described, as a ffth type of
Pseudo-dyspepsiz, spasmodic atony of. the stomach, better known under
the name of gastralgia or gastric ncuralgin. e held that gastralgia
has no connection with neuralgia, neurosis, nor hyperzesthesia; it is
an zdditional motor disturbance, and not one of sensibility, = After
having sketched out the diagnesis of spasmodic atony and dyspepsia,
M. che ended his communication by the conclusion” that the atonic
patient suffers’ constantly and digests well; whilst the vietim of dys-
pepsia digests badly and siffers frequently,

- ONLOCAL “LEGISLATION *AS Tor
© . INFECTIOUS ‘DISEASES, - '
_PRESF_:\*T@ 0 TIIE'.PAi{LIAi‘[]&kﬁ‘.&i{}_}‘ BiLLs Co.\nu'r'rm OF ‘THE

~ BriTISH MEDICAL ASSOCIATION

By ERNEST -HART, -
" " Chairman of ¢ Cominitree. -

Provisions as s Tnfections Disease in 't Loeal Bills presmoted this Ses-
ston by the Sam?,atjr Aelhorities -éf - Abdrdeen, Barrow-in-Furness,
Birkenkead, Bradfsrd, Reading, Salford, and-Stalybridge.—Need for
Caution in gramting Exeépiional Powers as to Domestie Quaraniine
of fufections Df sease—Notificar tore of Dnfections Cases. 7ch7;!at£pgs
as fo Tufeited Perions, Placés, and T hings.—Provision of Hospitals,
and Co;n_jj':q?fa:;r‘ .J:{’éma'z_'u'zf ,z’)}eré!a.—Er‘kx’pﬁa’z’o‘u of Premises, ete,—
By Laws,—Height of Rooms,— Unuecessary Clauses in' Local Bills,—
Egect of Local Changes-in General Statute Law~-Sugpestion for

Conference with President of Local (_?;g_mmmmf Board.

Provisions as 1o Infactivus Disease in Aocal Bills of this Session.—
In a report bearing the same title:as the present, which I presented to
the - Parliamentary: Bills -Cotimities on the 2nid of February, 1880, I
undertsok to criticise, from a médical. and sanitary view-point, certain
praposals made by 4 Humber of Jocal duthobities in the North of Eng-
land for the alteration: of the -Public Health. Act, and the addition
thereto, for the particular districts concerned, of a number of more or
less stringent provisions designed for the more effectual checking of the
spread of infection. Of the six local. Bills dealt with in that report,
five have ‘passed ‘iaté law substantially a5 originally introduced ; and,.
with regard to the towns affected .by these Local Acts, the general
public health-law of the country must, therefore, no longer be regarded
as unreservedly applicable. The growing desire of local authorities to
emancipate themselves from this general law is a matter for very
serious consideration; and I make, therefore, no apology for: laying
before the Committee, at as early o date. as possible, the further
alterations now proposed by eight other sanitary authorities {Aberdeen,
Barrow-in-Furness, Birkenhezd, Bradford, Lincoln, Reading, Salford,
and Stalybridge) in the local Bills which will be submitted for the
approval of Parliament during the present session. The nature and
extent of these alterations will be best judged from an abstract of the
principal provisions in each of the local Bitls in question.

The Aberdeen Bill provides that, in order to scenre more prompt
acifon in dealing with infections diseases, every medical practitioner
Practising within the city shall, within twenty-four hours of the same
coming to his knowledge, report to the” Town Council every case
of cholera, small-pox, measles, scarlet fever, diphtheria, typhus
fever, enteric fever, and wheoping-cough occurring in his practice,
under a penalty not exceeding forty shillings {A).*  For every case so
reported, 2 medical practitioner is to be paid & sum not exceeding two
shillings and sixpence: and forms, ready stamped for postal trans-
mission, are to be provided by the corporation for the medical reports.
The local authorily, are empowered to alter or vary, from time 1o time,
the list of diseases of which such reports are to be sept. Offence
ageinst this clause is punishable by a fine not exceeding forty shillings &
and, in case of a continving offence, by a further penally not exceeding
twenty shillings for each day during which- the offence continues,

The Barroww-in-Frrness corporation, following the example set by
Jarrow in £878, desire power (B} to provide temporary shelter or house
accommedation for the members of g family in which infectious disease -
has appeared; (C) to provide or confract for nurses forattendance upon-
persons suffering from infectiovs disease (and to charge any reasonable-
sum for any nurse so provided) ; (D} lo order public or private day-
schools, or other places of public resort situate in neighbourhoods:
affecied by infectious disease, to be temporarily closed or suspended ;
(E) t0 order any shop, dairy, or other place for the sale or storage of
articles of food or drink, clothing, or other articles liable to retajp infec.
tion, to be temporarily closed, whenever, from the appeararce of infec-
tious disease in such shop, dairy} or other place, or in rooms in connec-

“ For greater convenience, I kave given to each of the clavsestg which I'shall have
Lo refer 2 distinctive letter, so that it can be more easily traced. .




