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I. Morphological, cultural, blochemjical characteristics
and vartations of imaunologlczal typs.

By L. Chambon and J. Fournier

Stanton and ¥lotcher (1), then Legrvun and Gauevray (2] have described
two classical sspecis of oulture of the Wnitmure Bacillusi

1. Mucold or "grasses™ colonies formed cf sntirely etrained bacilli.

2, "Corrugated® or "folded" coloniass formed of short germs, with
bipolar staining.

This last form produces a film in liquid medium, It is biochewdcally
more sctive ani represents the most virulent phass, which one most often
encounters on isolation,

Nicholls (3) hae compared this dissociation to tne variation S-R and
has glven 8 very precise description of numsrous intermediary forms.

The "folded" cclondes which one observes on isolation of the pathogenic
products are now, however, "rough" oolonies, for they are in general easily
enulaified i1 ealine ana can give homogeneous suspensions with Mille: reagent
and trypaflavire, Furthermors, tha N. O, P, strain (ncn-oxalate productive;
of Nicholls (loc. ecit.), obtains after aging in the presunce of Cl,Ca and
gluccee in geletine broth msy appear as form 3 =-d Form R: these two forms are
rol very virulent, which seems t¢ indlicate that virulence is not necessarily
linked to the S or R aspect of the cultures.

The "grasses™ colonies may be micous and drawn out in fine filaments

when sampled after inoculatlion; others, mor opaque, present a consisteucy
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Those facts &re explainable if one takes into conslderation the adait.on of
somatic antigens O and R, two Other antigenic factors whose role is prejond-
erantly in the determination of characteristive linked to differerc phases
of K. pseudo—mallsl. .

A. = Mucous antigen of Malleomyces peeudo—n.alleli.

On nutritive gelatin, the aging of dolonies of the Whitmore bacilluy is
shown by npaquensss and by the appearance »{ a mure or Jess mucous consistency.
In psptons broth there is formation of & mucoue deposit dissociated with diff-
1culty.

Devslopmant of this mucous state is maximum on Kossr medium with the
addiition of 1 p. 1CO0 Bactopsptone, 10 p. 100 saccharine and 2¢ p. 1000 gelatine;
after three or four days of culture at 300, one sesa forming a large border
of translucen! mucous around the lysed and folded eolonies which becomes
yellowish and fluid,

Staining practlsed on muwsars of these colonies show lysed ge:ms encap~
sulated in an amerphous substance. This aspect is particularly clear after
Giemsa ataining: the bacillary bodlies are deformed, pale cr reduced to the
state of granulss; the mucous membrzne covering is slightly setained in violet,

Certain strains are spontaneocusly very mucous on nutritive gelatine and
glve birth, in pepilone broth, to vlscous filaments which are developed from
the surface of the liquid.

The "suicidal cultures™ of Nichclls (loc. cit.), which appear by disociation
ol a culture in phase S and which Le Gac (4) signals as frequent for a strain
isolated from a patient treated with chloramphenicol, are characterized by
translucid colony plates; the bacteria are egually lysed and reunited by &
mucous substancs,

The mucous substancsz whici i formed under conditions just described

and which correspond Lo lysis of the Whitmors bacillus it an anligen which
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can bs shown serclogically, ar we shall demonstrats later.

B. -~ Envelope antigene cf Malleumyces pseudo-mullel.,

A culture on glucoss broth, 1 p. 100, of a lysed and virulent sirain of
M. pseudo-iralle!l 18 inoculated on gelatine gluooasd 0.1 p. 100. After incu-
bation of 18 hours at 37°, the lysed cclonies, examined by oblique transillu-
minsticn showa two dif ferent aspeciat

a) white opaque colonies

b) Clesar bluleh-gray colorﬁes.

Both are lysed and regularly rounded. The former are mura cinvea,
brilliant, of fatty conaistency and are not drawn out on incculatiun., There
is a scale of transition forms betwsen typical 8 and b colonies. After 48
hours in the oven at 37°, all cclonies become opaque ahd their center tanes on
a yallowish tint.

The particular aspects of bacterial morphology correspond to this dis-
sociation, The technique of staining capsulea with toluidine blue, ilndicuted
by Dumis (5) shows in cclonies of typas a_& majerily of the germs surrounced
by colorless, well-defined enveclope of variable thickness, sometimes & simple
f)m difficult to distinguish, sometimes a mass in diameter appearing eight
times lerger than that of the stained stroma. (fig. 1)

Colonises= oi" type b contain only a weak propurtiou of bacteria previdea
with an envelope: their secondary vpagueness by aging does not increase¢ the
nuzber of such individuals.

In colordes of an intermediary type between a and b, one observes variable
proportions of germs surrounded by an envslope.

This disscciation is independent of the dissociation "grasse"—y *folded".

The folded colonies may be clsar or opague: the latter are formed of short

bacteria with bipolar staining and surrcunded by &an envelope.
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On gelatine Koser medium, ihe appearancs of opaque colonies is favored by
certain glucides, in particular by glucose (lysed co.onies), glycerine ang
sucroge (foldsd coionies).

This envelope is not & true capsuls. Zxamination in the fresh stage in
phise conrest ehows, in effect, that the becterisa which are provided witl, oue
may ba perfectly mobile and we have not been able to provuke the phenovmenon
of swelling of tiw capsule with experimental sera.

This sppearance of Lthe capsule has not escaped observation of numsrous
authors, in particuiar Pons (6}, Nicholls (lecc. cit.) and Miller (7), without,
howsver, heving shown the difference in nature which exisis betwoen the envelope
antigen of opague colonies and the mucous &ntigsn of bacterial colotdes Lein lysed.

Ty wiat does this appearance of the capsule reapon?

Examination of the Whitmore bacillua by slectronie microscope has enabled
Miller (loc. cit.) to describe, alongsl 3 opaque corpuscules resemviing dense
protoplasmic &ccum.lations, clear, dispmsrsed globules of lipoia aspect, wuich
are detached from the bacillary bodies uader the effect of sonic vibrations.

According to Finlayson {8) these globules, stained with phenicated fu-hsuwan
are decolored by alcohul but reaist decoloration by acids.

We think that, uncer favorable conditions and in particular with certain
strains recently isolated froum pathological products, that it may concern forms
S. or R, these globules may take such dev:iopment that they completely surrcuna
the bacteria, giving thus an appsaraunce of capsule. We shall show later thnat
this eubstance of thc envelope can be der.nstrated ssrologleally.

C. - Characteristics of difference phases of Malleomyces pseudo-mallei.

If one indicates by M the micous antigen. by K the envelope antigen, by O
and R the somatic antigens, one can theoretically imagine & great numoer of

combinations of these four fectors. We will limit ourselven to the descripticn

of forms currently observed.

M—mmnmr sl TR A ]
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1. Types hatitual to isolation . -~ On {eviztiwi, hemocultures amt
pyocultures ganerally glve folded colonies, opaque, and of a metallic luster,
more rarely smocth and opaque colonies. The former correspond to *he form R K
with short bactsris and tpolar staining; the latter tc form O (R} ¥ with short
germe, entirely slalned., In both cases there is an envelops clearly visitle,

Form 3 K {8 stable, It iws glucidolytic activity, and high proteclytic
and hemolytic activity; it reduces neuter red and methylene blue and gives a
weak quantity of HiS5 in gelose to lead subacetate; it utilizes the C of citratoe
of Na on Simmuns medium, hydrolyies urea in the presence of u glucie anu reduces
nitrates in nitrites.

Form 0 (i) K is on ths contrary unstable, From the first transplant, it
gives on rutritive gelose a large number of clesar; gray~blue colonies, where
the germs are rarely provided wiih an envelope plainly seen &nd which wapresents
the form 0 (R) K minus. There exists also ferm R K minus. Thess two forus are
characterized by a decline in their glucidolytic, proteclytic and hemolytic
activity and reduction much larger than Jdiszcciations O (R} K —3 O(R)Km and
Rh ~3 liim are more imporvant. Fermuntation of glucides in the course of these
dissociations 18 more a question of degres then of nature; however, supdrs
fermented by the most dissociated strains are, in the crder of frequence, giucose,
gilactoras, maltose and iavulose.

2. Habitual type of ola sireins of collection. ~— This ie the form O(R) kL
minus characterized by lysed wolonles, gray-blue, clear, regularly rounded,
where becteria are of a median length, the majority entirely stained and rarely
provided with 8 clearly visible envelops.

3. Strain obtained after passage in bile broth. — After several bi-

weekly traneplants in bile broth, 50 p. 100, the C 14l strain of Whitmure

Cultural characteristics. — In nutritive broth the culture is giow ana

" MMMMJ'
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not abundantij the btroth fs Zightly m.aed with formstion of without appearance of
e BCUR.

On nutritive gelatin, growth is equally slow. After 18 hours in the ovan
ai 37P, the colonies are very fins and transparsnt; they attain their full
developmsnt 8fter 30 hours of culture and appsar then in the form of colonies of
U.5 with lom dirsster, clear, gray-blue, sasily emulsified in saline. Iollowing,
they become opague and of & dirty yellow color.

These culture in brolh 2nd on gelatine are dsvoid of the cluracteristic
aromatic odor of M. pseudo-mallei.

MOr pnoicpavmi warllterirttca. — The bacteria are polymorphic, their
¢yloplasm is oven irregulariy stained; they are devoild of euvelop:e.

Biochemical charecteristice, — This strain ferments gluccse galactose
with secondary alkalisation, maltose slightly, it is nsjther proteoljytir nor
henclytic; it does nol use the C of citrate of Na amu does not reduce ncuter
red; it hyirolyses with urea in presence of a glucide ana reduces nitrates inw
nitrites.

Pathogenic Potentiality. — It is not pathogeidc for the guinea pig by
irtraperitoneal route in a doee of 5.105 germs, wnereag under the saic conditio:s,
the DLSO(U of a culture cf an Opaque colony of strain C L1 is 158 gurms.

While proceeding to the stuny of its antigenic constitution; we class this
cmooth end devold of anvelope to the extreme limit of variation
"OK — OXm and we indicate by O (k) on fig. 1.

4L, Strain R, «— This strein has been obtainea by culture of the strain
0 (k) in presence of seruw anti-Q,

fm nutritive gelatine it gives parchmented colonles, flat rouna, with
regular or irreguiur borders, flat or slightly ralsed, folded, surfacs or

slightly ridgsd, translucent and yellowish. Thess colordes ars adherent W

gelatin, then give ihe phenvmsuon of moving ¢ff in ulk: they ere not emls:tfied
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in physiological saline,

c The cu'*urs on nutritive broth is charactarited by Lhe formmtion of a

microbial accumulation which mppears after 8 hours of culture at 3’?0, then is
rew.ited in a thin veil, trans'ucid, folded, am indissociable, >n cieariiguid.
The bacteria are soen in the form ef bacilli and diplobacilli, long,
entirely stained by analine strains, devoid of envelope.
This strain presents no glucidolytic, proteolytic and hemolytic activity;
it reduces neuter red but not methylens blue; it utilizes C of citrate of Na
and dydrolyses urea in presence of glucide; it reduces nitrat s in nitrites.

T+ 4a noL pathogenic for the guinaa pig by iniraperitoneal route.
QUNCLLBIC. S

The different forms wrder which cuitures of M, pseudo=-ballei ocour do not

6 ot .0 intc the limile of the variat.ioms—?lt

(1) This DLSO hus been determined by the method of total cumuiation, after
four days' observation &f the animuls,
Colonies smuoth and plissves muy be opaque or clear, depeiding upon whether the
bacteria of which they are camposed are provided with an antigen envelope K,
Furthermore a mucous antigen M mw; appear in the course ¢l bacterial lysis.
we shall eventually bring serologleal proof of the existance of antigens

K and M, But we can envisage variations of the imrunological type pf M

o psecudo-mallel in ths following manner:

w RK 7 Ran & O(R)Km = O(R) -5 R

et O(R)k —3 O(R)km =3 {O{R) —3R,

A
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the forms R X and O (i) Kk being seen or isvlation from pathologics:l products and
the othars in the course of suvcultures.

~e have never had occasion to observe form O (R) pure, of wnich a strain
obtained nfter culture in .Ile broth seems to most slmilar: !t is in cultivating
this strain in presence of serum anti-0 thit we obtained a strain R.

The appearair:e of forms O {n the course of the variatix R K —- H doea
not eonform to the classically admitted facts. The appearance of smoth forma
from folded forms is, however, currently observe.l in the wourse of transplants
or after conservation of strains in muceration of Jjeilied mcat, Forms it h
and R n m are not perhaps entirely deprived of amtigen O, This fuct remains to
be verified by serologic prouf.

Antigen M can be present in all furas.

We have summrised in table I the modi fications of characteristics of M.
paesudo-mallal as & function of the variations of immmunological type. Une catnot
describo fixed characteristics of ths form O (R) K which is immediately dis-
soclated, On the whole, Wochemical activity would appear in direct relation
to the presence of antigen Kj ita pregressive disappearunce in the course of

transplants and aglug of straineg tares sczount of the classic dimimution

described of this activity. Jt 1a the nae for virulence, e ——
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