TOITIRICATTON OF THE VHOLASSIFDRD MYOORACTRRIA

2N OTHE CLDNIGAL IABGmATORY

& Thesis
Pregented

“he Departsent of Bseberislogy and Jmaunolomy
Faoulty of Hedivine

Universily of Hanitola

I Partiel Pulfilsent

of the Bequiremonts for the Degree

Saster of Solence

By
Hlaine Yaralee Dhelfoyd

Barah 1965




AnaTRagt

TUETIFICATION OF THE UNDLABSIVIED BYUCBACTHHIA M THE
CLINIGAL ZABURATORY

An evaluation of mwthods for identifying the unclassified
myocbaeteris has been conlucted. Hyoobacteria ocultures tobailing
1L swradns ware collected and studied for mlcroscople and
owltural chavacteristics, growth in thioglycollate broth, niscin
production, hydrolysis of Tween 20, arglsulistass produstion,
tolerance o oleic acid, and drug resistance. These proporities
sre desoribed and diseuesed in geparate chapiers of the thasis,
apd are followed by o discusaion of the problen and the results
of this projecte.

A procedurs for idenbifying mycobacterda sonording %o
Hunyon's classification ig presented. The schome is hased on

tempersture reguirenonts, rele of growth in thiopglycellate breth,

and plgent production. The results indicsie that the niacin tesi,
the Tween 80 test, snd the arvlsulfatase test may be vaed for the

identification of M, tubsroulosis, i, &4 and He fortuitum,
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Eyevcbs vaeurs |

Unelasellied myecbanteris niy be defined as mz&-«%@ bueillii

idolated from human matorial thet differ sipnifionntly from the

rocognlaed apeeies of the genus Yysobachey

A,  Hyeobasterds are
deneribed as aevubde, nommotile, nonspore-furming, pod shapad cells
thet ars veuslly acid-fust, and thst do net branch umder oedinary
sulturad conditions (Hreed, Mueray aed Sodth, 1957). The gesus 38
divided dn%o two groups, the patihogenie speeies and é&w sapvophytic
speoies, on the basis of the ability of the orgen

ded andaals with the qualification that soms

iame b preduce

disense in warn-bYioo

erganiems ineluded in the saprophy

€ group ave potentisl pathogens.
Hikeon and Hiles (1964) divide the myeobecberis fnto fous
frupss |
Lo The tubercle buedlli that produce progressive disesse
in meonle sl birds, Geg., | Hs Subsrouiosd
2. Yhe intermedisbe pgroup, M. ulespas
He Sortultum, that are intemwediate in virulence betwsen tubeyols
and ssprophyide seld-fusd %aemiﬁ
3. %The s (unelassified) group of ayecbaaterin thut

may be as virelent % men as Gubercle beedlil or may be innvoucus.
¢4331 that sre vesble & ssb

Hp o progressive fnfeobion in nusnls ar i}ﬁmﬁa, @segﬂ
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The unclaseiflied myvobanteris exhiblt some of the properéies
of the sspeoplybic spooles (ack of virulence for the guines pleg,
and surked pligentation), and soue of the chuvacteristics of the

pathogens {slew growth}, Prior to the last decads thess orgunioss
s probably confused with the sywvophytes or the pathogens, and
patisnts were trested sowordingly. |
Tarious authors have desoribed tentutive sohewes 4o add in
the ideptification snd dassifioution of the unclassified HEPD G
baeteris. Morke and Richerds [1962) have propossd o schews bused

tn morphology, pigment production, optimim tew sEralure, and doug

sensitivity, which divides these orgsaisss into seven groupss &
slupley classificntion, whieh s commonly uwosd in Howth dseriod,
wat devised by Huoyon dn 1959, The pain oritesis fovr Lils sohess
are phigesnt production, growth wates, and aninel pavhogesiodty.
The nsmmsused in Runyon's elsusifiontion are as followss

fivoup I Fhaotochrogopens

Group 1T Seskochrosegens

Group ZIT Honphotoshronogenss

Group IV Hupldsd growers

Rurgron (1960 ntaten that as mush 86 207 of the disesss
diagrosed o5 Gubsrenlosis in voue areus of the United Stabes By
be due to the welessified mycobactoris. The pulsonssy form of the
disense has busn given many peines - syotbacberdsl pioudo-taberoulonis
{Marke and Trellope, 1060n); stypieni paluonary twberenlosis {Phiilies

¥

and Lupldn, 19663 pud

wnary ayecbastericeis {Sleton, %ﬁ»ﬁ?ﬁ‘iﬁ&%g



Hedterger sod Rledteeh, 1964}, The pleonsrcy diseass clonely

regenbies Lubsroulosis in olindesl, radiclngies) and hisbtelogiesl

Pindings, bub I8 usually » more benign and nild fom {fonwon, 19597,
Gome fatul essos hnwe been repovied (Corpe, Snith and Bierpus, 1941),
A% Zaant three difPerent orpanisme have been inplicated 55 the
atiolepgienl agond of plmorsry disense - He kunsasdl (Wiston ot al.,

296k}, Croup TIT nonphetochrouogens, Bailey 4rpe, (Onith, Kovaes

 {Dross, dbhatielle, Jemeyr and

Forinis

and Harrds, 1984}, méd J

Gohen, 1964},

tnoinssifed spuchactoris have besn lneen to cuuse pervicad

adenitio. Blaok and Clupman (1964) bawe reported cerviead sdenitds

A

Hrovp IX scotochremogens, vl

. 2

fwup 157 nenpbolochronogms, while

Gue wae Leolated from

the eovvieal lyarh podes of e adull by Wells, fguls sl Bnieh
(3955). 4 cass of fatal divseninated seteonyelitis dus o Group 11T
wmsﬁ%mm%im%g&m Batbay type, in o ohild was desuribed by Yakowae,
Huker, dwelgerd and Hope (1981, and destruchtive pelvarthritie dus
Mo hansosil wae wm%afi by Kinenberg, Orinler and Supmilier
{1968),

The unelsesd fled uyocbacterin hove aleo beon fepilicnted ss
the siicloglenl agent of catescraieh fever on the busie of the

i4) and

%

Zsolation of photochrosepenie nyookbackeris (2, hansas

,“‘
stotoshronsgens rom sdgt eases of cet-sovibeh fever {Buyd sl
Uralg, 1961). The organives were b fsoleted from the claws poy

the ealive of cubis, lab abtempbs fo isclete toid-fost bagilil from



the fur of the srdzale were nob mwle. Uncisesifisd myochasteris

imye been iwoloted repsuhedly Drom soil smmics {Rubdios, Hesm ol

Padmer, A9837.

& singie isoaiation of wireobaahaiu may be

-

. W3 SUNT. ST S SV .
ah wo eliniend slodlieancs.

3 TOns :{’g:a,u.g *E?}]%:Q”

poven Lo be pmlhogende fhan obhirm, eeg., I lmnmsid and Sroup IIX
souphoboslronogons, Sabbay Ywpe, are more often assoelabed wikh

puismonary digesss than the Ovoup 17 secbooheenemons ov the froun ¥
. 50

vapid growers shioh sre ueuslly loolsted snly onoe (Bunwen, 1999).

Ehis diffevspes i clinlesd slgwifisarwe asong the specion

amphasisen The need for » sobhod 3o Sdew Laly mycobunlaris Sorreobive

The pavpose of budy was o evaluats violous weans of Ldeptifve

o x ' E T TETETE - - N SREN T e
Lag sgoobachoris pavideular, the welossifisd syosbuctaris

is.ga FLia g l&ﬁl‘%;‘ ferat qi .‘;‘ﬁg

Leriolopy depnoy of o ponevdl hospitel.
Huoy beots (ovdswral, blockhonfieal ssd snisal vivelencs)
heve been roporied %o be useful in identifving myochaoberic.
Afber yoviowing the Titeraturs 1% was degided % owiluste Lhe
Folloedig Lantng
X Morpholondeul wnd sultural proverbtios

da Urowth $n thiopglweolints brabh

. ST ST 3
Ja linein fest

he Thwmtn 80 dousk

srydeulintass heot

A

b, Wfact of axlfm #ald on growth

ES

- Hrug sensiidvisy




Weyme, in 1962, sbated that a suseeosful lsboratory test

should reguire a minisun of handling of large sasses of baeilld,
eploy a simple teshnioal procedure, preduss rapid resulis and
allow & mindmm of sabigudty in results. Thess oriteria were
sonsidered while evaluating the teshs used in this sindy.

%o epalle & sove oritiesl evslustion of the individual bests,
thie thesis is divided info chapters with cech test being presented
separately. The chapters ave divided into the foliowing Sive
segiionny

1. Review of the Litevatwre

2o Huberiols and Hebthods

3o Hemulie

Le Dlacussion

5. Gonglusions

& discusadon of the shtuly as & whole 38 presonted in Chapter I
along with & schewe for identification of %he unclasetlied Byon-
bacteria arioing fron the results obtained from the various toohs,

The tors “wolaseified uyecbasteria® 4s used pather than

“atyplesl myocbactoris® or "aponyuous mycwbasteria® as recomsended
by the HSubcommitbes on Unslassifiad Hysobackeria of the American
Thernole Soslety (Corpe, Runyon snd Jester, 1963). Unclassified
myeobscteria identified by obhar laboratories were glassifed
sesording to Runyon's olassifiestion, and ave desimmated acgord.
ingly Sheouphoud the faub.
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CHaPZER XX

GIERAL BAYINTALS AMD NuTHONS

tultures of mycobaeteria wors obbained from wardous Iaboratorive.
e tuberoulondy H37Hv, H, bovis FL28-2 aid H. aviws Sheard were
abtadned from Dr. W Steanken, Jr., Trudesu lLeboratories, Savsmee Lake,
Haw York. 3. bovis Uopenbagen was cbisined fron the Onbarie Heslih
Departuont, K ko |

gasdd from the dpeviosn Type Culbwre {ollection,
ded fron the Bectericlogy snd Deuwnelogy Department,
University of Bunibobs,

Forty-aight wulitures of ¥, tuborenls
the Bavteriology Depmriaont of e Winnipep General Hospliel whers
they were ddentified by the gulnes plp vimulesce tosb,

Unelassified wyavbactords were reguestad from Isborastories
theoughout Wimipeg. Unddentified cultures of myscbuscteria wers
chtained from the following laberatories:

siy wors obiained fvom

L. Bactericlogy Deparisent, Wimipeg Genersl Uospital -
:25 mlm”@&«

#o Uemtral T

ereuiosis Glinde - 9 cultures.
3. Venitobs Provinelal laboruslories - 10 cultures.
&e Naotwriolopy Depariment, Deer lodge Hospdtal « 3 sultures,
dixkoen cultures vere sent to the Suwdlten Hesliih Aspociation
where they wers ddentified acpording to Bunyon's slassification. Ope

oulture wus an evimdent sivein of M, tubereulosis; the oihers were




Hy kansasdi (1), Group II scotechromogens (4), Group 11T non-
ehromogens “Hatiey type (4) and M, {6). %he collection
of nycohatteria thus consisted of 10} sultures, 31 of which ware
nob Identified outnide this lshoratory {Table i}.

In 1964 the Dacteriolugy Depaviments of the Winnipeg General
 Hospital isolated 1h ehraing of unclassified myeobacteria frem

Fors

specineng and 29 sbrafne of Y, k%&f@%@iﬁ, The pereantage of
wyeobuoteria belonging % the welassified group 45 32.48 of all
. asid-fast baoilll feolsted. Information sbout the specimens and

putients fvon whom these orguniens were obbuined was suppiied by
Br. Shiviey Perker and is shown in Tuble ls.

ia onsiedld wan leoleted repestedly from the pationt noted

in Teble Is.  was Aepluted twioe (once from spubum, and

ister, in 1985, from m%ria washings) from the paifent suffering
- fvon purpura. fOroup III nonchromegons ebbained fron the Manitoba
Provineial Lsboratories wers isolated twlce from the sawe patient,
but no olinfeal informstion was obtained. The enly pationt with
svidence of an infection due to an unclsssified orpuniss is the
patient harbouring ¥, kanmasid. No conclusions can be drawm from
the informmtion awailabie on the other pationts,

The organiess wers propgeted on Sdwensteinedensen modiusm

prapared s follewss




TEBILE X

CULTURES OF WoomioTiRza

Urpanian s. of Straing

it
g

He tuberoulosis

e Lovis

He awiun

Ho phiad

Ho hunsasil

Group 1T seoboahroncgens

Group II1 nonchrovogens “Satbept typs
He Tortuibum

Unddentdfded oultwrus

o B o W M on B

L w
e

Total 1o




TABLE Za

IHOLATIOR OF UBCIABSIFIED EM’;@%&T&K& PRGY POURTEEY %*?Iﬁ%“?*"

Organisn Spenisen

Pabiankta *é’%wagﬁiai:ﬁs

Ho hansanii Srmbums

froup I irine
snoboshromogens
roup TII “aP  Spubum

IEI 8P He, soe'nge

Ko fortultus  Spubuw
| Br. wsshe
Br. secing,
Aspe. fuld
Iang blopay
Sl swal
firine

Urins

Group I . Sputum
vapld growoy

Ghronis mm;;&m&ary aiduont with
eavitation in right apey of Jung -
rasietunt to an%étﬁmmmﬁa
traatamnt.

¥ Tuberoulesis of epididynis.

Henal disense,

snube yespiratory ailsent.

%’s%g&im%ﬁw w 7 parsihidosis.

Purmera.

Chronfe asthea and bronehitis.
Barbiturabe poisoning.
Asrasia @ﬁ' cesophogus .

Respiratory ailnent with history
af tubsreulosis,

Tadning ainus on chegt,.

Honnd ad reapiratory ailsent.

Absoass on hips.

Hyooardial inferotion.

CBr. sectus. and e wash. # bronchlel seoredions.
Aup. fixdd = aspirated feld, o
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Aupuragin Qa0

fiivoerel 208

Bighilled wvatey

e The saparssin sineral sait seluiie p {4} was boilss
ovsr low hest for 15 ninutes snd esoled overndght.

2o Hix g polato staveh was added to 150 wl, of & apd
hested wibil o sweoth aluturs wan obtained.

Je  The mixbure sms sterilived In the subosiove ab 10 Lhs.
prossurd oy 20 minuboes,

he  Phve eggs wevs broken, under asspiio %e&aﬁiﬂi}&;@xwe inte &
aterile Zlosk, shakan well, and 24iteved through sterdile guuse,

B The epgs wers nixed with the sosled woparagin-potuto
starel wixture snd § gl. of 2% melachise prean soiution were added,

& The wedlux was disteibuted 9n 32 to 15 ml. amounts,
wyler asepbic vonditions, o Universel contufners and sherilized
in & slanbed posttion Wy fneplssation at ?ﬁg o 2070, for one
hour on fwo conseouiive daya,

The organisss were subsultured every thres wonths und the
stogk sultures wers stoved st &aﬁ o #iter insubation ut 3?%, o
obtadn heavy -;fi_‘ i

A ﬁm}*mﬁ Stagn
Sueurs wors stadned by Zlehl-Neelsen mothod a3 foliowss
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Zighl~Heelean Stednine Tochnioue (Cruickshank, 19600,

Larbol Yuchsin (strone):

Hagic fuchsin
?}}ﬁ%{gﬁ. [ A0}
Alsohol (3%5)

Matilled water

5.0 g
5.0 pme
50,0 ml,

0.0 ul.

The dpe and the phenol wers dissslved over boiling water,

The aloohol and wabsy were sidded 4o iﬁ}%& solubion end fitered

hnfore une.

fede

*’fwﬂi}isfx.?;.
&leochol [957)
e (eona )

Lashite Oreen (0,571

-
5
man

Holuchite green

Havilled waler

15 ul.

3.5 e
500 1L,

1. A fiir of the orgenisns wos propared, dried and fired

in the wmusl manner,

%s  The oiide was flooded with carbol fuchsin and hested

to sheaming for 10 winubes,

3o I wus washed with water.,
he The fiin was deeclorized with
ne more fuchsin wes washed off the film,

;‘5; 3% wae woshad with waber,

6s  The $ilm was counterstsined for 18 seconds with G528

malachits green.
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OELIITAR AHD COLONIAL MORPRIONY

IR ) ST

Athention was Ziret deasn to unclessifisd myeobactoris
thedr dletinetively differvent sultural chavssteristics as compared
w0 i, fubsreulosise. Ohronpgenie seld-fast baeilli feolated fyom
humsn paterdal wore roported by Pimner in 1935, and vapld growing
ackd-fast beeilll wers deserdbed by Besven and Buyno-Jones (3991),
and Cwaings end Willdawe {1939). Peldumen, Daviss, Yoses and Andoerg
{1943) veported freovent isolutions of nonchromopenie, smoobh, shew
goeneing, seld-fist owliures from s cuzse dlagmoned su biladeral
miduonary silico-tubareuioais,

T remniond Tor Tiepe apd Hunyon (1954) bo ebbempt %o olasaily
e atypieal myeobaateris. ¥Yheir olassification consieted of thise
groups based on oolony sorpholoegy and pigaent produstion. Fupther
studdes by Hunyon (1955) snd other workers (Wood, Buhler ond Follslk,
19565 Ropl, Heller and Cabelli, 1956) revesied some diserepancies
in the ¢lassiffention and supgested thet a revision was required.

Following #n entensive wmg of myeobuoteria inoloted from
eliniesl spocinens, Hunyen (3959 published & elavsiflieation sontain.
ing four major groups, based on plgrentation of solonies, rate of
grovih, tomperaturs eelafions, and Jack of virulence for puines pige.

The salient festurus of the groups ave shoun in Table I¥ unsd sve
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as follows

Greup I Photochronspme

Pignentation - no pliggont prodused 17 grown in the davk,

bub yeliow Yo ovenge pigsont develops if convinucusly
anponed 4o ALt

Growdds wate - slow graving ai 37 G. ana 2570,

Geils « long, banded and beaded,

hilsal pathogenicily - no disesse produced in puines

pige, bub Yhe organisus are uswally pathogenic to sdce.
froup 11 Jectochrosogens {from Oreslt ®skobes® « davimess)

et in the davk oy

Fipmentation ~ yellaw te orange plos
in $he Lignbe
o f’?

Lrowth pabe - slow growing ab 37 ¢. ad 25 4.

Caills - wariabls in aize.

anfanl pathogeniedity - nob pathogende to snisusls.
troup 171 Nonphotochronngens

Plgrontintion - weak or no plement produotion in the

iighd oy in the dark,

Growth vebe - sdow growing as 3§?ﬁ§$‘, and ﬁﬁ?%a

Calle - plocmorphie, but ofsen very shord.

Andmad pashogenivity - no disesss prodused in guines

phge, bub disesse produced In sdes with some sirsins.
tioup IV Hapid growers

Flgaentation ~ no pigment produced 4n the 1ight or in

thir durks




Growih rate - vapid mewing, requieing 42 hours ab 37 ¢
ana 257, |
fndaal puthogenieity - uo disssse prodused in guives pigs,
but diseans prodused in pies with soms sSrains.
funyon's classification bus besn widely wsed in Worth Amsrica
for the puet flve yesvs. The freup T phetochronvsens hawe bosn

hombgenecus group sonstituting & single species. The

i kansaaid Haudurey has been sdepbed. "Hrechasteriun

serofulscen® was sugpested by Peleelok and Yaseon (1956) ss e pene
far seotochiomogens {Uroup 11}, tab this has not been Gceepted yeb ss
thers de sose doubt Wet the group containe snly one speeies. DIffers
anen I virulencs Doy man mmong the Deoup I seodochropogens ks isd
te the idea thet tWwo or nove speciss say edet (Hayne, Doubsk s
Russel, 198hal.

Sroup TI1 is known W be a hoterogenesus group. Harks and
Trollope (1960h) suggested She Serm "monchronogen® for Oroup 111
rathor then Dugyon's ters Snonghotochronogen® which sould be intuerw
preted o Include the scotochromppms. {In the rominder of this
st "nonchromogen® will be used %o desigmate the Group 31T
@z&g&%&%ie Severad eiraine of Group TI1 nonchiremopen wers
isolated st the Basbey Stute Hospdteld, OGsorgis, so heve besn called
the "Batbey buellies®. These slreins dlesely resemble M, sy

for foul (Youmuns, 19633, Wayne includes bwe other bypus of
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organime in Group 10X ~ the “padish® Beolllve as described by
Rlelmond and Cumeings (3956) and & *J° subgrony of nonpignented
strains vesesbling cultwes of low oatalase achivity of M. hansasii. |

The Oroup T eapdd growers se deserdbad by Hunmyen include
Ho Zoriulbus sod possibly some speeles of Hosardis, Wapne, and many

ntin, Mo phded aed

nthers, inclids %he sapronk

i

4ie speclen }. ame

Mo rhodochroun in this group.

| Mapks st Rioturde (1582) evitdeized Mumponts olassi®ention
bocuuse they fourdd the plpeend productien was 442FLenit 4 evaluate
and the rate of grevth wus nobt o vary distdnetive chepacter. Ther
cffered an sltspnative schome depligmed o olassify the pathoagonie
shraing Q;;é molsneified spechacberis, based on morphology, vigsent
podueiion, benpsrature vange, drug peneliivity and prowih In sesie
zolid mediies. A gospovison of Dunvon's elasssfiostlion and Harks
and Hichards? mhm& iu given in Table 1%,

Criticdsm of a clasgification based on pigsent produchion is

mupporisd by the finlinge of Iawbe and Bubios (1964) ﬁm shudied

the factors affecting plewnbation in myechacteria. Inberpretation
of phgaent production wis considered dA2fieult for Ghe follewing
TRRBUNS S

Bo 1dpht of curbtaln intenaity blesches the medium.

Ao Dome stralne produes wove Iwwuriant growsh in the dask
than in the Lighd.

-5

3¢ Tims 4L whioh vesulbs are oheerved i sritical,

4o Unlonien s% the top of the lowensivin-Jonsen noding apre



wore plgsenbed ben those af the botbon,

Hayne and Doubsk (19640} reported that the exalusion of sip

from euiluwres of ¥, hanes
when sxposed o 1ight,

il preventad the production of pigsent

;AN HETHODS

The oultures wonined for pipsentation, rade of growth and
Lempapature reguiresents doeluded the following:
Tubwreis basilli = 35 husan obraios
2 bovine siraine
1 avisn sbeain
—

2, ]

ngisesified mrechasteria

#.

i Croup 11 sootochyromopents
b fpeup 11D nonshromogens

6 ¥, fortuibus

ﬁﬁ%ﬁ%}g’iﬁﬁﬁ e’

flinionl isolates 31 wnddentified sulturss

§

& gmall povtion of & wolony of the seid-fost boellld wus
uged o steesk the surfuce of three slanbs of LdwensbeineJensen

Bighty-six oultures of syoobacteris were trsusforved to

18
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thres tules of Livensteln~donsen sedins. One tube was incubased in
B planted g@ﬁi‘%&ﬁ%& 25 em. from & 2 watt elsvtrie 1ight buldb, amd
the second tube of medive was weapped in bisey paper W emplude amy
Iight from the culbure. Both tubes were incubsiod st :%?ﬁﬁq and the
third fube wis lef% at room hesporsture (22°0.) and exposed %o the
Aight of the room. The slants wors examined dasly fev L¥ davs snd
he following wers mobels

1. Virst sppesvanse of colenlss {nusber of days).

%o Tenhwre of dolopfes {dry and rough, or wuooth and Bedntl.

B Fipsenbadion ea:%’ the dolondes.

ALY unelaseified sposbavteris and unidentified culbuves and

weuwlosts HITv were asesred and siained by the Ziehl-Heelsen

voclndoue snl ecusined slovosvopically 2% & power of J000K.
follewing ohurasteristios wers nobud:

i« Gize and shape of the sells.

% Degrse of aeid-fast staining.

3o Logree of beadinge

1iL. Hesulte

Right different growbh palberss were sbseyved: (Table 713,
Pattern 1. Tubersie ’mmgsﬁx.ﬁ, AAAAA
- The hwwn and bovine strains of fwbercle basilll grew

slowly ak :ﬁ?%,, (average of S.4 days for solonles be

appeard, and falled %o geow b roon tespsralure. The

solonies were relsed sl thick with & rough, weinicled



surfaes, o ercas %o bull Lt eulor in the dark and in

the Light. & Ziehl-Hesisen stained sugar of H3Thv
axhibited the Sypleal %@mﬁmﬁ@ morphology of tubsrele
baodlll - Jongs thin rods in thresds, slainieg evenly
with boads sppeszing theowshoud the eells (Flase 1.)

Pavtern 2. Photochroubguns

sapasid otradne and thees clindeal fsolstes grew

mﬁw«az«:&ﬁ.ﬁrﬁ&wfxy ak 3?{3@«‘ faveraps of 5.8 duye) and
more slewly 4% room Semperabure (wverage of 7.6 dags).
The colonies were ususlly diy, vough and hesped, bud
sone were ssotth snd meles. Teep yellow oimwent was
produced vhon Snewbeted contimueusly wder ldghs, bub
nob in the derle (Ylate 15}, The beeilll were Jong and

thin, strongly scldefust amd hesvily beaded.

Putborn 3. Hcobochvescgens

Hunyon's Oroup 11 seobochyomsgerns and nine olinfesl
isolates grew slowly at :ﬁ?ﬁz e (7.2 duy average) snd ab
room teaperature (9.9 day everage). The malority of the
straine developed smooth, moist, done-shuped solonies,
but a few developed Ghe dey, vough veriety. & deep
yelloweorange pigant developed In both the Lisht aad
the dark (Flate 150). The oslls were plecnorphie with
short and long forms, apd were soderadely aoid-fast with

iy bauds,
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Pattern 4. Honchromopans st

The Group ITI nonchromogens, "Batbey™ bype, Y. avium, angd
three alinienl fsolates grew slody 8% ;%?ﬁ%. {average of
1.3 doys) and 8% roon Semporature {averagze of 20.9 daps).
Ho distinet solonles were formed, bub a thin suooth P
grew over the surfuce of the slapk, w=ith the exseption of
the syian strain which oxhibited both rough and suooth
fypes of colendes. Plgeent produstion was lackinz. Blopoe
seopdeally, the vells amesred fo be mostly shurt, wide
Baoilli or covesbaciiil. They wers strongly acide-fast

and showed only oncasionsl beading.

Pattern 5. Honchromopaus #b,

e wnidentified enlbures exhibited growkh indemediate
, ¢

betweon the nonshromogons sod the rapid growers. 6t 37 C.

growth was fadvly ranid {eversge of 3.6 days) bub smeh

slowor 8% roon benpersture (aversge of 8.3 days). ‘he

growih was ssooth, flat and molast, and & 1ight vellow
phgument was produced by ene sulture and a light pink
pigmonk by the other thiree culiurss {?iaw ). The
presence of Lipght had noe offech on the plgwent production.

Hiorustopioaliy, $he cells resesbled those of the non-
shromogens in thet they were very short baeilii, stronply

suid-Tant with & fow beuds,

Pabtern 6. Hapld growars "ad¥,

He fortudiam straines and eleven slinfcal fsclstes prew



2

e

£ ) :
rapddly a% 5Y 0. and yoon Ssuperature (sverages of 2.2

FE

it 3.5 dagrs, respeotively). The eolondes wers sxooth,

Boist and sueold with vo pigment preduction (Flate Vi,

The Baeillf were long end thin, s3imbly acid-fast wiith
& Pov boads,
Patbern 7. Bapdd growers bR,
Dne unidenbified enitwe oddbited o growth patbern
sulZielontiy difforent from the otbers to be described
anparataly. Repld growth ag Wﬁ{* dndl poom tespersture
{2 duys and § days, respectively) was ohavacterissd ol
ary, wough, heaped eslonion whiich wers ovens in soley
bub bosame Lght orangs dn Hime (Mlate ¥, At hed
B affect on the plosent production. The baeilll were
Iong and thin, and idily seldefnsd,
Pabtorn &, Sapronhvies
Oniy one sulbups, ,M, shibited this

froeth was rapld (2 dapsl ab 57 2. and o% rosn tesmratuwvs,

& patisrn.

and the dey amd rough, or emooth and moist sclonios wern
demon yellow weder all vonditions (Plate V). Lenmg, thin
baollll, e1ightly scid-fast, with o fow besds, predosinated

in the Tishl-Heclesn smeas.

Yo deterning if lscubsSion under 1izht affects the rete of
growth of the mpuchacisrly, De awirage muber of duys romived fop

the apputrance of geewth do 1ight and 1 dapimess was saloulabed

for euch fype of growth (Table T).  The student's § tent was
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Pate X. wmum
§ 1. H. tubsreulosis
u.u.mgt. MHMMMIRW 3



Plate 1X. Group I photochronogens.
Iefts incubated in the dark.
itdghts dncubated in the Idght.

|
1
1
{

2l



Piate IiX. Croup 11 scotochromoguns,
Tafts Ancubated in the dark.
Hdpghts dncubated in the 1ight.

%



Plate V. Group IXI nonchrowuogens.
fafts  “Hattey" type.
Cantar: nonchromogen "b" yellow plipeent.
Right: nonchromogen "b® pink plgsent.




Plate V. CGroup IV papid growors.
Iafts M. fTortuitum.
Ganters rupld gprover "7,
Rdghts M. phled.




A COMPARIZSOE OF GRORYH HATES 0 THE LIH? AND IV 9HE DRRR

Gpouth  Hushor of hyerage fio. of  Average Yo. of
Patbern  Culfures Days in Yaphkt Days in Dark %

37 B.75 8.1 0,76
2% | 5 b ol 7.6 1.15
35X 13 7069 6.9 0.59
1y 8 Bo75 15.75 2.2
¥ & hedf 3.0 .31
X i7 2289 3.88 2.7
¥it k4 2 2 »
vz i b 2 -

B

% * gtudentts L tast,



salondatad, Wt the only simificant Aifference sristed betwesn

whe rate of growih of the repid growing ergan dich grew more
aulekly in the Light thas in the devk.

Hentificaiion a w;;mama%mm sulturss has always been

basporad by the vardebiiilty fn cultumal chavasberiniies within the

different spuoion.

The tdbercle baoilll develop rough sy smcoth
solunies, the husan type sey develop yollow or Zalnd rod vhepent

on prodenged Inesubabion, sad e rade of growth, desevibed as

bedng slow, may ramge fron o few duvs Yo & fovw weoks for the BT
snee of oelonies. The seorephrtie spseliss ave no more sonstand ip
bhely chardeteristics than t%e pathopens. The sapraphytes exbibdy
mwoth and vough colony verlants, and develap phomends ranging

fron oyeuny whlse to deep ovangs. The problem is sompounded hy

the apprsslabion of the »ols of the group of syeckactsrds now
dasignated as "unclaseifed®, some of vhich closely vesesble the

pathogons, snd others the ssproshytes. Spingent condnel ovar the
; # ;

conditions of Ineubsbion, such us Sempepature md exposure bo Lishs,
are raquired % sepavnte oue proup frun apother,
Flgmovh produstion in the presmce of 1isbt hes been piven

£ role in the sepsretion of the resently recomnised

specien of the gemue Wrschucteriwe, - Hooobachens ium Japessil, This

phivtoshromppenic proparly wus exhibited ewibe wlensly by the Zive

sultueas deseribed in growth petborn 2., bub by wmene of the obhee
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suliares studisd. 1% was nobed dhed old suliurss of b :

what had bees grown in bhe durk snd then stored st 3&34 Falied wo
Rovoms yedlow when wponed to light for 54 hours. This supporis
Sagren®s Dhdinge ihab young cultures of % kansusid ewhibit phetoe
slronogeniolty bub in saburs colonies the reaoiion is slow oF nope
sxioteont. There wae 1ittle differenes in pigesent predustion in

the 1ipht as compurad 0 the durk with any oF G obher Srptn.

The seoloshromogens were deep yellew-oringe as soon &s grovkh

bhamee apperent, and (e olhors wers svess eolored wibh the exceptions
of the culbares described in patberns J and 7 whdoh exhibited & mwll
nmouns of plgwent production whieh wes not Mght dependent,

Iunyon pleged his cultures 43 om. from 4 30 wabt laap, while

%, 5L

Harks snd Blobueds wsed & 25 walh lawp 30 to 50 oz fron She ouliures,

b 25 wekh lssp 25 om. Jrom the oulburen wes used in this study. U

bisaching of the mediue was cbsovwed. The sulbures were placed
alnont hovdeonbally se thed sl portions of the aland wers approse
fmnkely the miae distence from the sourse of light. The intensily
i piosent produced by the sodonles &i} the bop of the wzz&&m Was
oheorved to be he suse as the sm%zzﬁ.ms &% the bolttes. The lighd
d3d mob Inhibit the grovih of the mysobnoteris (Tuble I¥). There
wig ne appreciabie differonce noted in the wmount of mowth on the

k3 ; x

wlanhs incubated i the 1ight o8 goupmred to the dark. These finde

R L TR N =T sl BFEAE e B 3 . ik B
ings dndivete b the difficulsisve in interpred prgtusiion

enpounkered by Lesbs and Hubdes (396) were not observed with the

mathed fellowed du his study.
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The vots of growth s found to be stivendly werlsble snd

not & vellable eriterion for differentisting wrlous groups. Considere

ing Just the averapes prasented in Teble TI, the euwlturss may be

#Hvided Inte twe proups. |
1, 7he unlow gyowing crguniomg ii‘mmms 1« BY yhich yuoudre
at least onp weol Zor srowkh a3 3‘? £. or room teuperaturs. .
2« e rapld prowviag erganiens (Patberns & - #) wiich form _
wisibls colonies in loss Shen one wesk s both 37°0. and P
roon Lenveralure.

This division is arsificisl sad of lidtle walue when considering

dpctfviduad cultures as shown by the faef S9mt ab leuvt ono stvain

from sach of the elght growih patberns exhiblt growth in only theee

duys u% 376,
Growbh at yoom tesperabure wae useful Su sepurebing hwsen and

bovine strains of fwberele eilll fron the obher :@fae&%}aﬁﬁmﬂ o The

ong strelin of M. avium  tested produced siight growth sb 2? é’ to within

31 days. A1l obher culbuves if%@a:%awmaz 2w B} grow readily ab W% |

seaperature. The rute of growth at 22 %:’, was siowsy than at ,3? £

Por Patterns 2 » § bub wes the semo Por Patlems & - S
Ggdony tezture was varisble asod offersd 1itile asnistonce in

identifying the organiens. The saam eppiies for the appeavencs of

the Tidii-Heclsen stuined spesy. The é@wﬁmﬁ&m given in the resulis

dnd Table I represent the majority of the strains in dsch sscilon hub

the vardsbion wus so grest as 3o render the properties of colony

basbure and mioroscopic sorsholopy unreliable for use in fdenidficatie



In veder So confors with the present pode of olassifvlns the
weisssdfisd sreobnotaria, atbonpts wors sude fo 2406 the elght Yypes
of mrochusteris inte the dlassifications praganted by mrevious
sutherg. Az grosth at Sesperatures greater than :%’?ﬁﬁzw sakalase
Bebivity, growth Sn sosl-selid medlun, and aniibledie vestisbange
were wibnown 1% was Snpossible fo plice the oulburés inte ¥erks
aqut Dhehayds? schone. Hugon's Gassiflestion, boiug Jess stringent,
offered nowagreesent, and thicughout the z%mi@z uf the texh it
wiEL be weed au Tollowsy

Bumpronts Olassifiestion Geowlh Pattorn K.

Kt

Tulmpale boallls
Sreup I Fholochromgens 2

Lroup 17 Sootuchromogdns 3

#
W

Group 13X Bonchromopans

&

froup IV Bapdd Orowers 6 and 7
Gaproviries #

shes only "Oroup TIT mﬁsmﬁ%ﬂmw e wpedy $0 wiil lnelude

nonchyosogens %a® and nonchrowmasens "%, andWroup IV rapid growere?

wALE dnddude H, fortudbum, M. ferimituse-iibe straine, awl 4w rapld

prowsy P,

4 Firkiras
%‘? 5 ?&}iﬁ%??«‘ :

T phta-ais ouliures of spochantaris wore studled for
phepeniabion, rate of growbh, Senpersiure retivenanba, snd nlores

suopie worphelogr. Hiovescopis sorchelosy and eolony hexbuye




el
S

wuried sreatly smong strains of the s
: for use in ddembificotdon. The

$ie % JREW N4 Y
g eharasboristios unrsdishis

mpeh reliskle sraperdies vere found So bes

e Phgpend production - photochrosogenicisy o 8goto-

shppnoganioity,
Ao Tesperatare requirements - the Ssilure of huusn and

bovine tubersle baollll to muddipiy gt 22 iz.

The mabe of prowth alss vorisd grestly within the sone

It wns Gi02enlt to detersine $F & strain was

spaclen or group.
Betention of additional charaetore

y B0 growdr or & papid grover.
dsties ave regulred %o sl in & conciusive identification of the

srocbantoria,
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OROGETH I THICGINOOLIAYE BROTE

Lo BB OF R LTTmMTIE

HBrewer's thiegivesilets broth has been used for many years
in baoberiolesy E&im%@azwﬁ% for anserchic ouliures, bud i% has ha@sx
nwidon aonsidered se a mg&m far Wﬁ%&ﬁ@%w - Tarshis and Frisch
{1952} compursd Lhe growth of tubsrole boeilll, chromogemic scid-fast

53

baailii and savvaphyt

g myechacteris on many different wudia fnoiuds
sng Hpewer's Yhloglycoliate medium, Shey nobed Shat the thieplyeeliste
broth magag;a:m%% grovebh of wine shrovopenic syoobacheris within 6 16
3:‘% daysy none of the tuberele Bacilii wors sble o sultivly, wiils
the aaprophyile straine prew ropddly within 2 to 42 hours forming
& thick, wrinkled pllicle op bhe surlucs.

Subelli, Viliott and % *”Rmy {3 ‘:}ﬁi&} shutisd the cuysen
rogulrsannts of a%zrmga;;&n soidelant Bedlil and neted the
Loddowings

1. Growth of shromogenie acid-Past buedlll in 18 so 24

hours at the interphase of the asrobie dnd ansspebic

purtions of the thisglyeoiiste broth.

2. Bemoval of thioglyeciile seid or agar renderad the

mediams wnsulinble for growth of the chremogens.

3. Buccessive transfers of the acld-fast baecilli on egy

madia rosulied in poor growth in thlopiyeellste broth.



The malorizy of Urour I dwltechroupgons and Group LI sueios

shromppens giew slowly, ssouiring from 11 %@ 39 days for growth o
first appenr in Shicgiveeliste broth, while & few straline Zalled to
show sy growth (Hooh, Uriffin and fgostind, 19583 Tarshis, 19597
Harke and Trollope, 1960a). Group IXT sonchrosegens and M. swiem
strsine alao grew slody shille the saprophytic spselen and Group ¥
‘papld grovers {, foriuitun) grow oulekily foming s surfnes pelliele

wishin ong to Yo dure (Tarshie, 196%u; Bodds and Singew, 1963),

%a“wlxﬁww incubalion of thiogiyecilate broth pesulliy in the

forvatdnn of Focoudend or srystelline pecipitabas dus o voncenire-
tion, und mey sisulete grovih (Tavehis, 39%9).  To overeome the

diftimmities Ln vesding growth dn fluld thdeglpveliste pedius,

Spdth snd Stesnken (1951 prepared apar slunts of thiogivesilate.

They alse wssd b Lpes of thisgveollate nedin - o withoud an

indioaior and one with methylene blue added, Yhey tested the growd
i@

of twbareie boolilii, wneloselficd syechavioria and saprophy
wreobatberia on fow differant thiogiyeeilabe preperasionss:
L. Fludd thiogiysoliste without imdicator,
H.  Pluld thiegivesllisie with matlelens Biye.
Be Agay (1.5%) slants of Shioghysellate without indiessors
he Agar {1.50) slents of thiogiyeollate with sethylens blue.
Japmn and bovine strains of tuburele besllli wore inkibiled
by add fowr media, while §. svius i&iﬁiﬁ%@%ﬁi grovth in the fiusd
wedivg enly. The Uvoup IV ovpendiens, whish thess subhore selled

the saprophyide wreobacteria, prodused ravid, heuvy and opsoue
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growth 3n a1l four sedis in thres daye. The uwclassified wyeo-
baotaria {Group I pholochromogons, Greup 11 suntoshronogens and
Group LIL mmehronogens) developed a olow dysgonic fype of growth.
The methylens blue sueried an Inhibitory sffech whish wus mure
marhed dn the Tindd sedium then the agse slants fgar fnhivited
The growth of the Group JIT nenchromopens.

fogiyooliase nedlns exeris sedeebive w@mw againgd

e and bovine Suberele bellil and separates the éemzzg v

vapid provers and ssprophytic speeles (M, fortuitus, I, phlel and

”q}\,é<

Exe 2 SR

wils) fron the unelassified slew growing sycobucteris. The
growth patterns in this sedlum suppests that the welassified alow
growing myoobecteris ave velated o N svium,

Lfs | BIIRIATE LU Bomons

Sulturen 3 Shouined
The sultures el
invluded the Pollowing:
Tuberels basilli - 23 hman straing

od Jov growth in thisgizeollste pediuwe

% bovine straine
i avian shbrain
Unnlasuified mraohanteria = & Group I photochronogens (3)*
22 Group II seobochremopeny (8)%
31 Byroup 17 nonchromopenn(7)s
18 Group TV sapid growers (12)%
faproplyses = 1}, mhiel

# ﬁmﬁm& 3’#@% fdestifivg outside this Iuboratory.
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fie  Thiopglysoliats suiius without Andleator, Brmer modilied,
(H.8.5. 1 was ussd 8 the bass Jor e following mevarstions:
1. Piuid thiogipeollets withuut Indfcator ywepsved accord-
ing o mapufneturer's instruciions.
2. Hemlunlid thioglyeoliate -~ fluid thioglweollshe plus (.55
agar [B.B.0a)
3. Agar slants of thiogiyesliate - fiwid thieglyeollste plus
.58 agar.
Lo Findd thioglyveciists plus peubral red indicabor - fiadd
thioplvesliske wius 0.00 nge. el poutyal ved.
11 four prepucsadions wers dispensed in 10 pl. asoupts in
16 m 150 sm. test tubes with wmetal caps, and sberilised ab 15 Ibs.
presaure for 15 uinubes, The senlselid medive wes alloved Yo cood

in the upw

ght position vhile the ager glante were gooled 4t & Eﬁg
angit. |

B, Fiuid thiegiyeeliate withoub indicetor for the second
pirt of the sxperisents wan diopensed s 10 nl. asounts o sordwe

capped test tubes asasuring 18 x 95 mme

Hothod
ho Yuwunby-ons oculiures of myocbasteris were tested for

growth in fiudd thioghy

pokiabe withouh indicster, and with
poutral ved, seanlsclid thiogiyecllate, and solid slanbs of

#*

thiopglyeolliate. & suspensdon of the tent ovganisn way propired



by adding & 3 ma. doopful of soldd eulture b 10 nl. of steriie
saline (0.85%) in o Universsl comteimer with twelve 5 st glass

beade. The sonbuiner wes plosed in 4 Vorbex vast tubs mixer
{model H-500-2) and shulten at high speed for flve wminuiss. &
of each of the four types of medis. The Iiquld medis was rotated

aiiguot (U.1 ml.) of the suspenoion was added to one tube

Lo disperde the inouvnlus, the senisclid pedion was inoculsted
soveral tdues with a straight incoulating needle and the ame
alant wis shrecksd with & loop S inswre the inoculum vas spread
sver the entdre sland. 412 Subes wers incubsied ai é?ﬁﬁ. and wors
wsmdned delly for 42 days Yo observe the growkh patbern. Saeh
srganiss vas tested dn duplisste.

8. Deventy-twe culburss of myeobacteris were tested in
duplicate for growsh dn fiudd thieglyeollate without indicutor
for 2 duys 8t ;?jﬁi‘za & suspmnsion of the test orgunism was
prepared by adding o smeil pordion of 4 eslony fron ISwensiein.
dempen nedium glents to 0.5 ml. sterile waiar i 8 one-guarber
oiine Berev-csp botide with Swoe % ma. glass beads. The botble
wis bimken penunlly for ab least one minube. One loopPul of the
suapension was used a8 imsm}m for sach tube of pedia. The tubes

wore sxandined duily ;?:’&3:* provwihe

A The rate of growth of the twenby-one myocbasteria straing
in the Dwe Yypes of medis is shown in Puble V. The fipures represent
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the avevage nusber of days for dhe Zivst appeurance of grow
Thers is no appreciable d4ffurence in rabe of grovwhhk widh the
findd mediug and the wmellus containing agar. The seniselid aediua

supperted growih only of She mrfuce (Sop L oue of mediun) while

the agar slambe showsd only o few colonies of M. sviu, Uroup IZ

sopbothronogans, and ong of the Group 111 nenslwoss ranie  Chroup IV
# 5

shradng produced 3 thiek, Lwomdant @mx% oy all Foup

aniis in 2 shorb tinms.
Groudh in the 1iowdld mediz wos of two typoss  {Plate Y1)
Lo Thght locouwlent growth which reauived up to two or
mora weults to be apparent as In the ouse of the slow groy-

Zng unclassifed npeobacteris and H, avius.

2%

2. Hesvy prowilb af the surfuce of the Riquid resulting in
the forsatice of & dry, welsnkisd pelliicls vhich aibored ¢

the glspe suefove se in the caes of the ¥, Forkuitus straing.

The presande of 0.00 s /el newiral ved dye dn the 2luld
Shioglypoilate had nie effect on the growkth rate of any of *?:e%a@ DY R
- Lumm, nur Bhe patbers of growth. The B Jorbultun strains aaa%{ up
the newtral vad dye with the result $hat the dhick surface pellicle
wie & brillisnt ved solor. In Bime the ldouid mediuve beneath the
pelilicle turned o brlght yellow coler indieating an albeline pH
which was confimed by e use of pivirion papsr (lere Zesential
Eubarutory Je

e The rate of growth in Zluld thilogiyeceilate without

indiessor by 70 siradne of myocbacterda is glven in ,a&@ ¥ie

Vi




Plate VI, Growth of unclassified mycobacteria in
thioglyecollate brothe
Prom left to rights Group II scotochromogenj
Group III nonchremogen with a.‘lsisht m.mmm.

grwﬁh; Mo fortudtum rapi wer "b'; and



HIGOBAUTERIA TR FRUID TUICGAYOOLLATR EDTW

Tanll vy

b

Organion
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Hapge Sverage

Type of
Growsh

Tubarele baeilils
Ho tubsyoulosls
M. bovis

o mwiun

Uneisasified myoobasieriss
Group I photoehromoging
Hroup II scotoshromonens
Greup TIL nonchromogzens

Uproup IV rapid growers

Saprophytess
He phlel

o/22
/%

28

1028
1225
27

17

13.7

15.3
3.9

i

flocouiomd

flocoulent
Tioesaient
Lioomuient

hoavy
peliicle

hoavy
pelifolie
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Hone of the huan nor bovine siveins of tubercle bueilili produced
srowih within the 2% duy incubailon perfed while ¥, sviwe produses
silpht losoulen® prowilh vlisible on the 2890k duy. fsony the slow

wresbaotaria (Hroup T photoohvomogsns, Croup I3

groving unelassified

Ficd

b e

seotochronepsne snd Group I77 nonchrospgens) ceven culdurss fuiled

Ty grow within the 38 days amd 21 olber sulivres daveloned light

9

Ticemienk prowth afber sn sverage Insubadion peoviod of tws weohe.
The shoriset inenbotion poriod remulrsd for visibhle srowth with

15

thees arganises wes 10 days st P8 days was the lonpest,

The troun IV rapid prowers, Includdng 2, Zordudius straine,

o GE

hiel, grew rapidly in fhioe

&

and the one sapvophydie specles, I,
plresilate breth produeing & mrivee 20310%cls o less than ons
wakk. Seven days inovhatlon war the longest poried paguived S

heuvy growth on the mipfase of the nedim.

Thioglyeollate modius, ioulid or solid fora, failed %o
supporh the grovth of Jesen snd bovine tuberels baellli, bub did
suppurt epurse growlh of slow growing speebacterds such as M. avivm

§c 2

mwasdl, troup X scolochromogens and Greup 131 nonchromopeny.

Hob a3l of the slow prowing unelaseified myochasteris wers capable
of suitliplying in the indd bedimy, d.8., one thobouhronopen, four
sootochrobogens and twh nonchrombgens failed So grow in 29 dave,
but all of the rapid growing specbacteris flourished in the thise

plwsuliate nedium,



ik

Mdditdon of G038 agar Jid nob appesy o sffcet the prowih
of the orpendane exoept fo L3t 2% %o bhe top one cenbimeter of

*

the sediug, while the sddiiion o8 1.5 agur seened 2o Lnbit th

e

growth off | 33ty and the Uspup 11T nonehwomsgous. Heyizal

pord dpe wat neh hibitery to growth, snd wes lsken up by e rapsd

prowlng specheuteriae W glve a prod pellicie on the surfocs. lrowih

of the vither syeobacteris was smrse so theb 1§ was not pousible o

detesmine 17 the veubrsl wed dve had aleo been adegrbed these
ergeniens. The preperstion of thioglmollate medium plug spar op
neutral red dye was blue consmding, wod these preparations 4id ned
affer my adve wmbages over bhe fuid ﬁ‘}“{&i}‘?* renlishs without indicator,

The seveniy-tut steadny of mrachacterdls sulbuwred in this-
ghyenilote broth could be divided Suto three groups based on the
gt pettern in the Ilondd sedlums

ie Ovgmnisss which felled 0 grow in 28 days -

2K, i;@wamwiﬁg 2 e bowds, 1 ophobochronopam, 4 stotpe

shronopaw sd 2 nonchrosigss.
4. Uppsydons vhieh grew slovly (2 e 4 owmske) 4o nroduse a
shight Dlossulablon - 3 . gvbiss, 4 shotochromogoan, 7 st
slmmopens st 9 nonchropopans.

3. Crganiomg 3 dich grow pasddly {2 e 7 dayn) to srodues &

pollicie over the surface of the medium - & 1, fortaitus,

He phied.

A7 rupid prowers apd 1 3

The rabe of growth on selid wedivn (Ddveeneielnedensen) of

the Oreup IV rapid growers may in soze gopen be o slow s thak of
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sume of the Uroup LT wonchromogens (Chepter I37). In much cases

the

wikh pattern in thiogireollate broth iv wseful in placing

the erganiens into the sategory of s “rapid grower® or o Yslow

prowert,

Seventy-tue sultures of mrachactenis were Sestad for growth
in fiudd thioglyeolinbe. Pwenty-one oulbures were Lested for
growth dn fluid thiogiyeollate withous fndiontor, ond with seubssl
redly pomiselid thioglpsoliote, and solid siants of thiegivooliate.

%

Fiuwld thioglyeollnte provided s s s

¢ mvthod of separaidng Croup IV
vapld growers andl saprophyiie wruchasteris from obhep nyeshacheria.
Ang wwlassified nyscbackeris my be
suphrated fron husin asl bovime tubercle bacilii by the davalopment
of 2 light flecoulent growth afier two to four weeks innubation,

The sddition of ager or neubral red dye %o Lhe ilogiyesiiate

feme sbyaine of the slow grow

mediua offers no advanbagss to the tesd,
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Haem  may

bas heen uetd by wany Dwestizeiors 25 & nathod of differentiating

e FTope amd

subsrele bacilil of bhuson origdn fron other myoobacterd
Sribh (1948) neted thot mycobasteris ave capsble of synthesining
the & group of vitaning, of which niscin 16 a mewber, from o hasic
modime. Ther used sulbure fitraboes %-r:s shudy She synthetic sbilily
o Wwamn and bovine stralpe of syepbacterisn in Proskeusp-Seck
weddue.  The husan straln, HiTHy, sroduced alpost 50 tises an nuch
niacin as compared to 4he bowing stvain, Havensl. The production

« Hird (197} showsd

w2 piacin wwesded any of the othar B vilw
thet whole sultures of hwsn Wwberele baedlli, BTy, mive highae
viines of nicobinie soid than sulSure filtrates (41 mogm. fol. s
eoppared o 37 mom. i ).

Hiscdn muy be detecied cheplonlly ateording 5o the twe
following resetionss

1. Boondpg's rescibion ~ She develophent of a yeliow coley

when opuncgen bropide 4 added fo & pyridine derivetive,

nlacing in the presence of an sains. |

do  Poinice resciion -« the devslopment of a yellew colop

when niscln &5 ndged with chiovasine 7 and o ovsnlde salt.




Honno (1956) used 4% alocholie aniline as the axdne and

308 eunogen bronide bo best yarious syeebsoberia by the Koendg
ponvhion. Other auines thel hove been used sre 1.5% o-tolidine
{tusi@rren-Yaaquen, 1960} o glve a coral-red color, and 3%
alecholie bemsidine (Hedveosky, 1960) o give o vieletepink coloy
i niscin i }&*W&%ﬁ,- Heilvensky olsined the benzidine resgent to
b sugerior to aniline in the following respeoie:

i. The pisk evler conbrants well with sost Sludd aml selid

mdin.

e The coley of chromopenic acid-fest busiiii doss nob

interfere with the reading of the feab.

3. Bensldine is four blses a% seneltive as aniline,

Tavehis (1961) compared the three amites by perforaiug
nisein fests afbey T, 10, 3h and & days ﬁ:wxi&mim, and sonoluded
shat the semitividy of andliine and benpidine was slightly bebter
than o-tolidine when wsed on cultures fres 7 to A0 deys old, bub
an older oultures the sensitivity of the thros methods wie the

BHiRS.

The Foendg yvescilon hus the disadvanbage of reoudirzing the
wonle oyanogen bromide which has an unplessant pungent edour. &
fume chagber i6 & necessity when working »ith this reagent. The

Feknice repetion offers o technioue which i leus husardeus to She

worker. Hunyon, Selin snd Hareds (1959} indiented that prelisinwvy |

siudios with these reagents proved the method fo be Jews sensitive

than the oyanogen bropide methed. This was substonbisted by
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Harlsen, ¥arddn and Herelngbon (1964) o compsred the Pelmise
penciion s the Hoonip resaiion by Yesting Liguid sulturss of

syrenhagherds after 7, 1h and 21 daye dncubabion. afser 7 days,

52 of 65 ewlsures of M, bwhereulosis weve positive by the Hoenig

rangtion bub endy 36 of 68 by the Peknice reasidon. Afker 2L dave
inculsbion, theve wis no differsnce betwesn the fwo sethets st
that the Homnig reacbion yiclded a despey vellow cilor,
Haseen of solid oultwre wore ussd for niscin tests by %V',‘?ffff'ff'.f’fii'_ﬁ'i
Hommo (3356}, Runpon et ak. (1959), Nooh and ¥eoll {19603, and
Hedveoskyr (3940}, %he dissdwantapes %6 this method are as foilows:
1. T4 voguires Iuvge baoterdul sawses. Insufficient prowth
vemilis in felse reptive or doubtful resotions (Runyon et al.,
{29597 |
Eq

The transfer of several lsopfule ot organismn bo a tedd
fube gonssifutes & hasard bo the worker,

3. The yellow color of u positive vesobion in soms cuses i
Zalnt wud is soon ohly nivse % %a Baoilii which ronders
ﬂi&%ﬁ?ﬁ%ﬁ»ﬁ;ﬁ% of the tast Heriouls with yeilow pluosunted

erganinne such as W, lenuasid, Droun 1T scotochronsgens amg

Komny, Hurmgsnn, Birvd sl Sharrs (1958) advessted the use of

liguid medive, snd uped the culiurs supermetant for the test, bub
Tengthy peviods of inowbatlen wers meuuived. A Duboe 1iouid Twesn
albunin which ylelded mufflolont growth of hussn tuberele buellll
after 10 days fpevintion wen fowd to be mors prastiesl {(Hosmo ﬁmi

55%3&@?&*5% i@gf?} "



A soueons oxbract of the ayoslnoterda, rather thin the

sultury Lbmell, was used by Humyon 8 a). (19559) to deteot the
progence of nlacin. The proohscberis wers growm on a sokld medius
wnbil the eolonles were sature snd well developed, the niscin wae
extracted fron the colendes swnd surouniing zedis by the adkiitinn

of sterile dis%iilod waler which covered the surface of the slanb.

Twe drops of the agueous sbract wore st with fwoe drops of wach

reagent dn the well of » poreeledn spot plabs. The advantages of

uping ap extyaes vether then » whole swlture wers cited by Hunpon
Foliowing & comparison of the mthode:

ie Folee negolive vemlts are alininnted,

2 The coior chinined Z¢ distinet and easily vead,

5. Bubeuliwre Yo & liouid rediun Is Wnnsoesnury.

G Ho d3f%%culty i onvouniered from mulachile greon.

2, The tranafer by plpetbe of the anuecun asbracy is sasier

antd wore rapid than the Srensfer of basterial musess.

He The suliurs is g&r&sm@a intach,

? B i??i&i

ilow pigsentation of eolonles does net Anherfere
wilh Interprotaiion of fhe tunb.

“able YI¥ showa the rosults obbudned Ly warious workers with
the nlecin tend on bhuwn tvbercdle baeillii abtrains. The reuplts are
supernted inkh these ssin performed on sulfwres, zolid or 1lodd,
and those perforssd on goueous exdscis.  From the group porformed
or aulbures, 15997 of the sirains gove 3 megative or deubtful
resoidon an compered do 247 negubive o doubiful raseblons using
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mnvon used Lévenstelin-Jdonsen, Azsrican Trudesu Soeledy
nedium, Sheonken snd Sodth mediug, THY apar base and Yershis blood
agar bo propagats the mycobaeteria. The Tarshis blood ager invarted
& pink color Yo the agmeous exbracts, while the other media proved
o be satiafestory. Home, who used Liwensiein-Jdensen pedius,
noticod a green discclovgbion of the Dluld in tests perfomed on
wrdnoouisted redin.  Hunyon 4id net enperionce this interferense
when he used an exbract vabther than the eolid culture.

Produetion of nisein by mpeobscteris other $hen H. tuberculosie
is oo ploube to be detested by the methods described. S3ighd, oy

donbbful rosctions heve besn reported with W, bowis, i juumsasii and

firoup 11 seowohronngens (Tarelds, 1960y Maxke and Trolleps, 1960,
s ne postbive resstions have bosn eaccuntered with these organdisns,
Hoeh and Hrell (1960} ant Vietansn (1953} veported positive and
doubbfnl ndacin rosulbs with Group TII nonchromogens. Xooh, Dalgnesull
sl Gohrke iw&:’;} Yatey veported Shmb ith Bunven's pethod of nisein
dotaokion they obiained remulbs that werificd that m&y Buman tuberaele
buoilll produce niscin in detsctabls quanbities. This wes ab vavisnce
with the resulbs they obbained with Honno's nothod.

Firtanan bosbed 57 stralns of ?‘%&%%ayﬁ L¥pe nOnERroROIMnS
#ith & wumber of bests Indluding the niasin ma,. houepus axbracis
of 33 of the nenchromogens gave positive siscin resotions, ¥ith
the exsepiion of this m;;mr% the nisein tss% ds veparded a8 a

relistle means of identifying i tuberculouis.



Gullures Hawdned

The mitwes eewissd for ndscin production fweludedy
Tubersle bueilll -~ 43 hwesus sheadine
& vovine styuing
3 svian steain
Hneluseified syreobacteria « b tvoup T phoebochromopens (R
13 throun 17 a@%@%@gm@z@m A
11 Broup IT nouchronogens [7i%
& Group IV vapdd grovers (3@

e Apdline - cyumopun bronide fests
&7 wfv andkine dn 950 alechol wab prepsied from aniiine

oy movesus oraneg brozide wee prepared
in & fuse ohasber and ses stored in s brewn plass bottle
wibth o tighily £3%Uing surews-cup.

2. Hessidine - gyamogen bronide tosdi
3 wfy bonsddine in sbaclute sloohel was prepared %«ﬁ%&
bansidine m}» The cyanogsn bromide soluiion was the

sane used in (1),

#  Htrsins nob Wentified cubsnide shis luboratory.
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3. Peknise paspentes
1% wfy squesus potassiun oyanide and 59 w/fv aguecus
ehiofundns T wers prepared.

441 reagents ware prepered every 3 to 4 weeks in sumll

, - o .
guantitdes {25 ui.) and weve stoved ab & . when moh in use.

Sunt
Hingin was sxfvnoted by adding 3 sl. sterdis noresd seline
{G.857) Yo essh odbure tube. The eultures wers slanted zo theb

she fiukd wes Jayered over the myoobscberial growth. Afber 10 W
20 winutes in this posiiion, the flald wen removed from the culSures
by sterile Pustour pivetbes. The seline extract was placed in

30 x 30 mm. serclopical bost tubes vhlch wers then stomoersd with
cutton wool. Bgual qumtisies {2 drops) of the extract and the
other two reugents {eniline or bonpidine and ﬁgmmgm bromide op
chlovamine 7 and potassium oyanide) were placed in the depreasions
in white plased poreelsin spot plates by mesns of Pastewr pipethes.
Flastie disponable whide spot wiabes repisved the poveslalin spot
phaten for mayr of the experisente. The conbents of the spob plates
were niked thovoughly by mans of sliding the plate bask and forth
in & robary sobion. Any coloy chunge in the Dulds was noted. The

propedure was perforsed wxier & fume hood 8% all times,

Hehhod
Uslng & spall loopful of solid bacterdsl suss, 3 steuins of

wroobaskerds vere subswitured to six tubue each of Liwensielip-Jonsen



o N , .
podiun, The tubos wers Spoubated ab 37 8. and afer 2 veshe

dncubiabion one tube wae Sentsd for nlsoin orotduetion, then veturnod
‘ ¥ #

Zor further inoubation. Heven days later the sunw tube plus one

sore wave rasoved, bested for nincin, and revurnsd for furthes
incubablion, This continusd wndl 4% dape of inoubation had lepsed
at whioh time all #ix fubee wave Sested for niacin sroduction snd
sisoueded. The smaline éﬁxﬁ&mszm whbained after 2, 3, &y 5§, 6 amd 7

wiske were fested by thres dif%rend mefhodes

1. aniiine - oyanogen bronide
2. banpidine - crepopen bBroside

3. pslndes resotion

Godur changes wers noded following the addiddon of the
reagenie to the salline exbrachs, sod ﬁémg geaded as positive (%),
doubbful (B) or negative i«} an Sollows:

ie hniling - egamg% ﬁz‘mﬁéé s thody

distinet reliow eolow #

sidiht relliow color B

o epior dghange or

prean-bing anlor -

da  Dennidine - oyanogen brandde methods

dintineh pink precipitats #

white precinliabs -



% DPolndes resctlon:

distinet yellow colow *
silght pelliow eclor b3
6 wolor chengs -

Hiseln tosts wore perforsed on 46 sbralss of myvobasieris
that had besn sthudied Zor cultwral charnoterisiios (Chapter TI0).
Whon e of the thres slanbs wibited sodorate growth, the eyiiwe
wis feshed for piacin productlon, and onee s wesk thereafber, until

mnwy growth cocuersd on the sland for fuo sucoesolve weshs. The

apiline ~ spanogen bronide smd bmsidine - openopen brasdde methods
wers wped bo Lest the selise sxtraels premred from theseslanta.
Huoh strads wes Yosled unbdl & posibive resit wes obtained by one
uf the nebhods, or o nogdidve resuld wes obbalned fwo woshks in
susesssion from & slant exhibiting heawy growth of the organisms,
The pvewenis ware cheoked fur Anberfeving color resciions
by purforsing the test deseribed aboys bub ondtbing the naline
exhract.
by replecing the test Ziuid with the saline exSmach from an
uninoculated bube of meliu. m‘mmm; the cosplstion of the leat

n {igwanstein-Jonsen) was bested

% sediues hydroxide was adied te eseh deprossion in the spot plate
%o detoxify the oyancgen browide. he plakes wore Then fnsersed
in s Sudol solution prior o sleriiisation..

A abbonpt was mmde %o grade the apount of beeterisl growth
fron which the salline exiract was prepered. The grading wes based

o Bhe smount of visible g

b a8 Pollows:



*  oesasionsd oolondes (1 - 303

i#  growih covering 1/h of the slant
2% prowth covering 1/2 of the siamd
3% prowbh covering all of the slant

&% heavy growth

Goler predustion did not copur with the peagenbtn alone,
Andidne plus oyanogen vropdde ylelded o solovisss solubion, as did
aiorudne T plus potasoiun oyanide, while bensidine vius cgsnogwm

promide yielded a white precipiinte. Seline axbracts frem

urinomdated nodies dovelopsd & blue-grenn fiocculent precipitate
upsn the sddition of ¢nfliine and wyenogen hronfde. This precipitatéon
wes reduced considerubly by discerding any fluid present In the ouliure
ubis prior to the addition of saline, ui the blus-groen coler devele
oped with wany of the test culiure eatracts remuliing in & green
godution dn the presence of niscin instead of the distinet yellow
solor reguired for & positive vesult (Plabe ¥II). This fnberferemse
wag nob noted with the obher %ws methods used for detecting maein.
White plustie disposable spob plates weve found %o be
superdey %o the poresisin spod plates 3n Pwe respuots:
. The white buckprownd of the plastic plate provided &
battor sentvant for the vositive tosts as mm;x*mﬁ %o the

sffowhike aolor of bhe porgelain plates. The yellow solutions
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ware sspvolsily 4iffisuls Yo dnterprot dn the poveslain

spot platen, |

. The plassie spot plabes were essy % handle and were
diseurded following sterilizntion.

Of the 3L stenine of myoobsoberis tested for nisein produshion
over & 2 to T wesk poriod, only culfuses of humsn tuborcle baeilld
yielded o ponitive niscin test by any method. The unclassified
myoobacterds, bovine and avisn etrains of tubercle baelXll gave
sonsiotentily nepthive wmﬁ% {Pabie YVINT). fToble I¥ shows the
povoantage of posiiive tests obinined by eseh of the pethods with

sulturds of the 16 stealne of X, uboreulonis und Yeble § shows

he poveuntuge of peedlive Sests obiained with suliures of 15 straing
of ¥, Lubsrouloste meaded sccerding to the wmunt of visible baoterial
OF the 46 seidefast culiures tested for nlacin produstion
fellowing o nhudy of cultural chavacteristies, 25 gave s pesitive
niscin reachion with elther or both of the aniline apd bensidine
mothods (Tuble 21}, AXL 25 of “hose niscin positive sultwres were
proven to be . tubsseulosia by the guines pip viruwlence test or
sultural sthudies. The 21 sdacin nsgutive culbures wepe Ghoos thad

ranmabled the unelassified nyechacberis or seprovhyiic wreobacheria

on eulture (Chapher 1II). Yable XII shown the musber of the 25

culiures of H, tubsrowlosis wiich geve & poaitive niacin pesciion

2%

ab various tiue Snbervals. Tuble X317 compives the anils

o and

bameiding metheds on aulbwss of werying degeoes of growth.



HIAGTH TESTS

TABLE ¥IIX
CF 34 STHAIHG OF MECOBAUTRNIA

39

S

Hoe of Moo of S%rains Hiscin Positive after

Btraine  Tneubation for Weeks st 37°C.
Fesbed 2 3

&

5

b

7 weoks

He tuboroulonis
Ho bovis
He avium

gt

Ho kannasii

Oroup II scotochromonons
Gipoup 111 ponchrennpons
Group IV rapld prowers

16

g 3 % 15
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EFVEOT OF IRCUBATION SIME OB %aii%’a‘%f}m REACTION

TasLE X

60

Ineubstion
Pime in Weuks Peated

Ho. 0% Tubes

Parcent Pesitive By

Aniline

Bonsiding

IR S

16
a2
46
.60
76
9

3 g
m
bk
48
40
-3 8

56 &
50
52
48
55
62

i3
35
ig
i5
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TRHIE X

EFFEGT OF AEART OF BAOTENIAYL UBDUTH OF MIAGEH ROAUTIOH

Amount of Ho. of Tubee _ Percent Posiidive 8y
Busterial Growth Taabad fndline Bongidine Polmive

W

3 {0 of slant) 4 . 0%
@ (3/2 of siant) Vi

3% {8il of slant) 48 ¥
4* (heavy geowth) 153

W o




HisQIy TS UsDE AL

TUBYE 33

: AHD DRNSTOINS

£2

Dramdes

Hos of
Brains

Positdve Yest By

Apdline

Renpddine

He tuborculosie

firoup I phutochronogent
Group 11 scotochrumegins
Greup 113 nonohyosoguns
Group IV pandd growers

Ho phled

25

@




PEELE XXT
B, UBBOULONIS AFEE VARIOUS

HIADIY HupTs o 28 87T

heto7

Inentabion  He. of Tubes o H#iacin Positive By
Thse Ah Yeeks Tanhad andiine Benzidine One MHethod Helther
Hothod Hwthod imly Hathod
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Lol
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2
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B oy w3
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B
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HIRCTN ERAYS OB 25 SYRATED OF K. "”i%ﬁ BEsOnTOn

TARLE RIZX

OF BAOTRRIAL GBowsE

&h

5 OWITH MAHYING AMOURTE

b {heswy growkh)

hmount of Ho. of Tubos Positive By
Cpowth Tastsd Andline Bensidine One Hethod IHeithey
Hothad Hethod indy #ethed
1+ {1/h of sland) i ¢ i
v {112 67 slent) & g
3+ {all of slant) 27 7 17 10 10
5 g 3 2

Totald

s

23

=
WS

&8
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The purpose of this stody was firetly to investigsle the
sludms of other workers that the niseip teed is speeific for

He, Suboyouior

ip, and secondly, o detersing the sioplest and moat
dependable method of deteciing niawin, wuich can be used in the
roubine of a hospliul Iaboratory.

The resulbs shown dn Pables VIZI o XY Swiicate that of tiwe
# straine of myoobacteria studied, only the memn tubsreie bacilld
shrains axbibited & pouitive placin pesstion. Ohber myosbacteria
fave s:@mzﬁ;awaﬁzy nsgubive results aﬁ%@v&zz% #fter proionped fnowbation
of slants with heavy baotarial growth. e cenbrast to She resulis
obiained by Vietonen in bis study, ali the fvoup IIX nonchrospgens
witrs niscin negabtive.

413 41 stradns of Y. tubersuios:

g evantually produeed sufficient
niaein b0 give o posltive rescilon by ab least one ﬁﬁf e methods
under study, bub negative and doubtful (only slight coler production)
rouniions were encoundered with seme of the sisnts. Age of the

- pulltures had 1itile effect on the percenbuge of positive reactions
afser an Indtdel Suoubation period of two wechs. Some slants pave

2%

4 oledr posiiive pes

vhion afber 1k days fncubstion while one sland

wie negabive afber 10 wooks Inowbsbion. The determindng factor wis
the asount of bacterial mrowth on the slent at the tius she suline
sxbrech was propured. Thus, & sirsds of fubercle beeilii which

vielded hesvy grovih (A7) on suboulfare afber 2 weske fncubmbion was




positive, while & poorly growing orginien which preduced only

moderate growti (37} afber lengthy inoibabion (30 woulin) wap

nizein negabive. Yhe sharp Imtessse in the poreentapge of positive

roisiions for sisnbs with heavy growkh (M} a8 sonpayed Yo those
with only moderats growth (3%) indioubes the isportance of the

amcunt of bagbardial culture tesisd.

The Buaoteriology Dopartmsat of the Winwipez Cemersi Houpltel,

ab the prosent sime, identifies husmn wibarele basilll by proving
pathogendedby fov gelnes pigs. & poviios of the ovipbml spesinen;
hrested with sodive hydrewide, i inooulsted on %o o Mwastein-
Jensen slanks, amd 6.5 B G.75 wl. 48 dnjected lotrapmritoneally
into o guines plpg. A second pulnss pig ds injectad with culiture
waahings 47 sedd-font baelllil ave loolnbed on culburs. Bix weols
aiter injection the andawis are Rilied and exenined for evidence

nhion

of tubsroulosis, whiokh is sonfirsed by histoprbticlogicsl sl
by the Deparimerd ¥ Pethology of bhe Winnipeg Coneral Hospitad. In

some chees the Zred gpuines oip does nob show conglusive evidemse of
dlesass, and & Siesl report must be withheld witdl the sevond anduel
is ezapined. Dosth of the gulves pige from exbisneius CRUBUS, Gefey |
prmunonis and peritonitis s another tfaszém in delaying Adenbificabion
of the fberels baediide

Yhe piagin tenh offers an slbersate method of identifiention

g

of Ho buboreulesis. Vise Qs of leporbsncs vien dexling with

sommunioablie diseaces such ss bubdreulosisy for Lbis roasen, the

sverspe length of 2@ reuuired for idenbification of hussn tuberele
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bacilid by the gulnen php and by the ndacin test were saloulubed.
From the records of the Beotericlogy Uepsrtaent of the Wirnipsg
Gemeral Hospiisl were sbisised the date of isolation of aeid-fash
baedlll on sulturs and the dete of fdentdfication Wy puines pig
for 19 streive of H, fubersulesis. 7The average length of tise
betwesn dsolabion on cultwre and fdentification by the guines pig
was fowmul to be 25.6 duys as coupared to an aversgs of 23,7 dayra
for the niagin tesh. &4 differspce of 3.9 doye indleabtes thal the
plaein test ie equally s vupld as the present nethed of idents Meadion.
For those lsboeatordes thet injfeet gudnen pligs only when asidefust
Waeidii have besmn fsolabed on oultere, the differense in tine is
signifiennt (6 wosks su compared 4o 33.7 dupsl.

Ghher Zactors Saveuring the use of hs niseis test apres

i. The low vost as compared to the expanee of maintaining

iive anlmals, ;

2. The nlacin Lest is vposilive For virnlent apd atienusted

straing of X, tubsreulosis, ss well us drug-vesistant straing,

{me of the sultures which wae nloein positive was avirulent
for guinen ples, bub wee Ldentified by the Hanilton Hsalth

aesocintion as on "atienusted® M, tubsreulosis,
Gf the thres methods of niscin detestion used in Hhie stuly,
the Pokmies resction was the leash sersitive. 7The vellow color wms

534 of the aslends with

%]

faint and often diffiendl Yo inderpred. Ol

hewvy growth of §, tubereulosis produced sufficiest niscin to be

deteoted with shleranins ¥ and potussivs cyanide. Althoush the



Gt

prossdure doss nob reguire a fune ohunher, the sedhnd esnuol he
regerendsd Yor use bacauss of the high poresndige of Salse nesative

Pasli.

The bansidine resgent prodused & pink eoluy thad was ensily
dotaciad as conpired o the yellow soler of the aniling - oyvenogan
brounlde which at thmes was fadnd and d88Fiault to divcern from the

?ﬁ%ﬁ% 3%?%@:%&%% %?3.&%4@« % iﬁmgﬁﬁ‘iﬁ%ﬁ ﬁ? = 2] %ﬁeﬁi’ m% T %Eﬁﬁ?&%ﬁ&

green dn the medium cocurrad ondy with the aniline veagwt {Flate VID).
The seositivity of the bennidine pethod %hus spears %o be sreater

e pethod.

¥

Highty straing of syeobicberdsn wers bested for niscin preduge
%ion by the aniline - connopgen Wroidds and the beasidiae ~ sysnopen
brondde mpllods,  Yhe Poknice resoiion was used op 3L sblraing of

myosbaedopin.  The nlscin tosh wie speeific fur ¥, tubereulosis,

uims:

% ie s rellable or move so than $he present doy method of fdenti-
fhention of pwmn fubsrole basilll by proving virdlence for guines
pigs. Aedd-fust basilll dselated in » Zsbovstory sey be identified
as human tuberele bacllld by the nisolin test within throew wesks (on
bhe swerags) sfber subenliure. % i3 senenbial ket the saline
gitract be presered feok 5 slant o hibiting hesyy growth of 2o
crgirden, In order %6 avold (alse sepotive results. Alccheolie
bernsfdine and cyanogen i;msaﬁ;ﬁ%;@;ﬁmv@ﬁ o Be the most pelialle
rengenty, sile the use of plastdc dispossble spet plates was move

sanvenient than the conveniional voreelain spot plebas,






CHAPER ¥1

4 polyowyethylens devivative of sorbitun nonoleates (Tween 80)
has been wed in wsdia for mraobsoteria since 1946 when Duben md
Davis added Dwwen 80 to Smdr 3lculd nedius snd obtadned dispersed

grovih of tubsrcis baoilll due to devression of surfsse tension. The
dogradation of Tweon 80 o Doru olele anid by the Lipsse enayses of
wreshacheria wes reoogmined by the sene workers in 1948, They foumd
€ gores albuain wae sosantial for the inisiation of growth by

small dnosula of twberele baellli fo Liouid nediun eorbainining

¢+ Ywean 80. The serum slbusing seting ab o moteciive factor rather
then 5 pubtrdtive faotowr, served to bBimd the baotoriontelidie upes.
terified Dubby scide which inhibited the growth of seall inceuls.
They adso noted that filtretes of ¥, phied sontained s lipase which
poioaped feoe Zalby sold feon Tween 20

hndrejow, Oernoz-Rieux and Teoouet (1960) studied the lipase
auhivibies of human, bovine spd avisn tubercle bacilli as well as
welaselfied smrecbnoteria with Tweeny 20, e 60 and 80 by weasuring
the guentity of carbon dlexide pelessed fron the sabetyates. There
was no sipnificant diffevence betwesn the valuss for different tusens,
byt the aotivity of thy different orpsnime verisd grestly. The
tuborele bacdlly showsd low achivity us did sase of She Uroup IIL
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nonchrosegens, while ., kensoasid and 3. phisi gawe mush higher
vaines than the other syeobseberia. Group 11 seolonhironogens and
fBroup ITII nenchronegens sppesrad 49 hetoreganeens groups wibh
poms axhibiting ,iggh aetivity wyl others wery Zow,

The Tweon 80 teoh devised by Wayne {(1962) is s sende

ousnbitabive assiy of the rate of hydrelysis of Twosn 8, and is
hused on the difference in lipase w%ﬁ.ﬁizg of the photechropogen
e Jumeusil Drom the obher zs@%%aa&%@%a. Yayne added & Jeopiul

of baetoris frop an actively grosing solid cullure %o 3 soboimis

of B/15 phosphate buffer, o 7.0, 0.50 Gusee 80, and neutpal red
(20 megm. /it and Zneubebed the Subss sk 3?% T, The newiral ved
dye, fn the neutyal phosphete buffer, produced u ped golubion with
an abaorption pesk ab 4626 snd 5 shoulder st 523, tub the addition
of DJAE Pweon 80 peduced the sbacrpiion ot 520 vesulting &n an
sbey eoloved splublon. i{gx&%ﬁ;&%&ssf the %wsa 8 o produce
oleis aeld pestorsd the ved oolor %o the mﬁwm@m '

N
Hayne Jowwl that afber 48 hours dnsubebion z% 37 4.

e lenuneid hud jpnivolysed Twsen 20 fo produce a saluon piok

to rad eslor fn the supsrnabtant solutlon which he ealied a

positive Twesn BD veschion. The results of his beshs with m:«;; Soun
areobaoteria are shoun in Table AIW. An ﬁz&a’img@s@% by Andrsiouis
work some of the organious &n Group I1 scobochrumopgens and Spoup IXX
nonchyeogens alsy hydrolyoed Tutan 80 to zive & pluok dolor in LE
hours. The Group TIT senchronogons that prodused & positive reschion

wira ol nesbhers of 8 grouwp of orgendems deslated frow the waehings



WAYNED RIESUETY OF BIERH B0 THNT APYER L8 BOURS

Urganiss

Busbay Teoted

#,. Bubereulosis
He boyvis
Hy %‘Fgﬂﬁ

Gpoup I
He Bonsusid

Group II
seoThRoRoEERS

Group IIZ
“Hatter® orpaniooy

Swine organisns

Radish orpandens

Pareent FPositive

i
&
{3

98

A0




02 rudishet (Dicheond snd Cwedngs, 1990). Hone of the Croup I8

nonchronsgens isolated fron hueans produced & positive Tuesn &0

ponatid ot

{n fwrdher studies, Varne, Doubek snd Russeil {1664) noted
& eolor change was prodused within 48 bours with as 1ittls aw

0,13 mp. (modet welght) of ¥, kansasii cells per wl., bub fncewla

ut largs a6 2.5 mp. of Batbey® orgendsns falled %o produce s ouler
chanas. Uontiuued dnoubetlion of the subeteute with various wyot-
bacterin vesulted in eolor shamges corurring after incubition ab
37 6. for perdods of 3 to 20 daye. Yurbldizy in the substrate

was poted afler 10 daye with . dus %o sb excess of oleio

Hansuadd
achd which wus no longer soluble Sn the Tween 80 soivbion. Y
soncluded that the Twean 80 test, in conjunciion with other tenis,

is uneful in the dlassifiesbion of myschacteris,

The oulbures Lented for hyd

wiysis of Tween 80 ineluded

the followings

Tuborale baeills - 27 huren strains

% bovins straing

1 wvian strein



7
L

inclasaifisd myoshacteris - 5 Oroup T phobochromogane (3}
11 Group 17 seotechrosogens (7)%
11 fvoup Y15 sonchrompgons (73
18 theaup XV %ﬁm Wﬁ% (e

Haprorhytes « 1 M. vhiel

fubstrate

The subsirate selution wns prepared as follows:

#/15 phosphuse uffer, @ 7.0 -~ 1K sl

Temon 99 . 3,5 mi,

Houtrsl ped stechk selation
11 ppme /e in water) - 40wl

Fhe alxwire wss heated gently to diswclve the Twsen 0, and
wag dispensed in & #l. amcunts o sorevecapped ons-quarier gunoe
boteles, Plerilisstion ws accomplished by euteeleving 8% 15 Tbe.
pressure for 15 phmites. The substrote was sioved ab iffi‘e‘« prioy

B usg.

Shiod

xbyeone sbraine of myesbacterds wers hested for the ability
Lo hydrolyse Twsen 80. The fest consdated of incoulatdng o tube of
substpabe with & 3 me. Joopful of bucherds from a solid cullure, and
incubating ab 3’;}{?«’ The eoler of the mibstrate was compared with the
aolor of an uninoculated tube after 4, 16, 2 und 48 hours, and 1

woek of Incutadlon. Witk each surles of ovgeedane toshed, one tube

#  Suraine ot identified oubside this laboratovy.




of gubsbrabe was Ingoulsted with the stooek ouliure of L

s production of & salvon-oink % red golor in the supere

natant solublion was considered o be & pooibive resstion (Plate VINI).

Bach strain of gpechavieris was fesied Suice, wad apy orpandes

titun venoilon wan wested four pove bimus.

gk FTHELY dhy
LR 3 g
;&%&v Lttt

Zhe shook oultups of M, L prodused & positive

Teesn B0 test An 48 hours every tizs 1% wes testsd a‘;%!ié;;a
He Hupmaedl was uped as & shendszd So insure thab seeh bukek of
substrato wes adegeis, dad % oommre the resetions of the other
erganisse. The unincoulsted Gbos of subslyate salntained the
sy soler consistendiy.

gdraiysis of Ywesn 80 %o moduse & vad solor &n the
substrate solution couurred wisthin 48 houwrs «ith sl fivs of the
vhotoohreeopanio stveine. T pesotion sloo &%&ﬁwmmﬁ whiih & Zow

of the othey proobaeberia (Toble ¥V). The straine of z;@;sm%s%m?&a

wiieh hydeolysed Twson 20 Sa 48 hours wdre fested repestediy, mnd

these pesulbs sve shown in Table VI,

Ao B EBi

The hrdrolysis of Tween 80 to fovn oloie andd is mod
sharsoteriatic of only one geoup or species of mycobagberis.
Group 1 photochrosogens ylelded nore ponitive Yween B0 veschions

after 48 houps incubatlon than ey obher group or spealas, b

positive veuchbions wers sleo obtained from & straln of 3, tubsrouloesis,




n&m VIiZl, Tween 80 reaction.
jeft: uninoculated substrate.
Rights positive reaction. -



HRFECT OF JRCUBATION TIMB OR TYRIH 80 RmACTTONs

Orpanisn

Hoe oF Lhvains
Teuted

Humhep Positive Lfter

Hours

16 24 48 X wcek

¥, tubsrouiosis
#e bovis
He aving

Orpup 1
phetechramagens

Group 11
geatochvasogmms

Group 137
nonchrnmogen #ab

nonshronpgen hY
Group I¥
rapid growers

Saprophytes
e phiei

20
2
L

36
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Fiok
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TABEE Y2

RESULTS OF BUPDATED THSTING FOR HUIBOINSIS OF TEsN 80
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4%

ﬁrgania@s andd
Hoe 0¥ Bivadn

Ho. of TMnes

Foagbed

b

Hours

16

2h

48

1 wusk

Humbey Positive After

. tubsronlosin F28372

- Grovp I photochronosgens
o hanpnelil

£RG A2
e e
0YG #32

Group 1Y scobouhronogens

PLI56YY
PL38A06

troup 117 nonchromogen "hY
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s

Orous I ¥, fortultun
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Fie

Group 51 scetovhmusgens, Group TI1 nonehromcgens axd . Jortulsus.

AT

&

bation fov 48 hours proved 4o be the optisus 4ime fop
supavating Uroup I M, kaneseis feow the obler myoobuoierSa. Soms
shpaine of U hamsastl chowsd no cclor changs prior %o the L% houp
resding, vhile nors mositive rescilions from the sther groups were
shospved afbter one weul.,

Bagme stlpuleted the we of setively growing sultures for
whe tesb, bust the age of the oulbuwre sppsaved $o have 1ittle slmmide

iesnes In Shis study, The shook ewlbures of 1L kunsssid wers sborad
i '
ali b 0. Jor up bo fowr momthe prior o uas ip bhis best. %o <ifference

wig cbserved in the rade of ?ajﬁmﬁwi@ bobwaen these old culbuwres ang
gew subouibwees.  BRallerily, the stveln of e tubsreulosis which
¥helded o positive rosclion in one of the two tubes used for rodine
Lepting wie stored ab iféﬁg Por six vonthe wnd thep fested for
npdrodysis of Tween 00 four uove Wines. Apain 507 of the Lubes

%

shewed o posibive reschion after A hours while the others wers

ﬁ%@gﬁﬁi 218

IIT nonchromopens thet hydrelysed Twoun 80 within
48 hours belanged Bo the opY aubdivision of the group, l.e., they
wdiidbibed slight plgsent production in bise. Hone of the Group 173
ponshronegons thah reseblod "Baltey® orpanisus srodussd & posizive

penebion unbil one weak,

e, SUBRSIECIE

Sinty-one ateaing of myeobucteris wers tested for hwireizels
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uf Pwesn 80, The Group I phetochromegenie strains and & fow straing
plonsing to Sroup TI scolochvomogeny, Sroup 111 ponchramepens, and

one strasn of B, Fortultue ard one of ¥, fubereuiosis produced &

positdve Twesn 80 resciion within 48 bowrs. The Twoesn 80 tast is
rapild, susy to perfork and ensy bto ready bud 3% lacks specifleivy
grd dhus is of 13udted weefulness. Ao suggested by Wopne (1962}

4% may be uoed to rule ond the Oroup 151 nonshromogen *Babber™ (ype.
I suy alse be used Yo gonfiss the fdentification of & photuchyomonen




Lo REEDE OF T LIVENATURR

o

The property of hydwlyning the salt of an aryisuifurie acid
% yield a phenoliie conpound iseaés: been found to be useful dn the
identifieation of myeohuctoris. The mm mﬁ;ﬁﬁzwﬁﬂé for hydrelvals
of the substrate o knowm as “apylsulfatase®, or pay be naned acoorde
ing to the subsbrate, l.e., “shesclohthaledin pulfatsse® 417 trie
potassiun phenoivhtheleln disuifate is hydrelysed o relsase free
phenolphthalein. %The presence of free phonelvhtholuin sy be
dotenbed by addlng an dikaline sodiue solubion @ form the ved
evdored discdive salt of phenslphihnlein. |

shitehund, Hildy and Englack (1953) detected syyleulfatase
aghivity in wycobacterds by eulidwibing the organisss in 4 Twoen-

gﬁ%ﬁ%m Eﬁiﬁuﬁﬁ g

divg Bo widoh had been aﬁﬁg@ potassiue phenol-
phtheioln disulfate o g G.000 Y doncenteation. Following iscubution
for 34 deys 2N HaGH was added drop by drsp %o deteot thenolrhthaledin,
hitehont tosted 154

» Bhraine of mysobocheria, and found the majorily
#F the seprophyiic stradnes showsd aryisuifstuse achivity, as 484
the avisn and madne stralns, whide the husan and bovioe tubercle
bueilli exhibized weory 13361s notivity. |

Uning vhitehead®s techndaus, Belkon ad HiBehison (1959

and Marks and Yroliope (19650s) noted thebt the tuberole baeiill



254

exhibited 14583 or no W&s&fﬁzﬁ%ﬁ@ sotivity whils the zajorlty of
the unclassified wroohaeturia showed maderate to sonsidorsble
aobivity. Hurks asd Trollope repiaced sodiu hydroxide with o 24
sodiuwe curbonstie aclusion to eliminate fuding of the red eolor due
%o the fommidon of the coloriess trisodiws sull of phimolphihaledn
by atrong sikalis. |

Hubies und Vestel (1961a} condected an exbensive study on
Hhiteheud's technicue for syyisuifabase acbivity of acld-fast
bacilli. Thuy used subsivate consenbyrations renging frem O.09035 X
to D008 ¥, and Sncubniion perieds of Zvos one day to thiee wouks.
From thedlr resulis they noncluded %&;& Fellowinge

Lo Hespulisn and avien tuberele baeilli mey be separated

from obther spcobugterin by using & substinbe voncenivsiion

of 0.001 & and & o weel incubation perind,

3. Avian tuberels beeilis

way be distinguished Prom Uroup 281
nonchrossgens afber bup works incubation with 0,003 ¥
substrato. |

3o M. fortulbusm g%iy be distinguished fron rapid growing

saprophyies aml other Group IV mgaﬁégmm after bwo o

Shres daye incubatdon with Q.U ¥ substrate.

VYerification of Hubles's conclusions hns buen provided by
the work of Tershis (19838}, A wint worth soting in ‘%?afsm%*@

repors i8 Uw astivity of ¥ , whieh 48 & slow growing

orgenian iselnted from skin ulcevationn. I, bilned has an optisus

Semperaturs of E:é?%» and fails Lo grow 8% ,‘?:.’a'?‘%}g Tt sahibived nlight



arpisuifatons aotivily afier thves deys insubation with the

Qo8I » (002 H converdvabions, bub mone itk 0.0005 ¥ subsirube.

Shnilarily, Veyne (A961) reported theb . Sorinilums wey

be vecogaiead by ite enngeie seblvity afier thres days incubstion.
Hin methed Sowolved dneendsdion of & senidl suount of mlid tesh
sulbtrs on %0 Hhe surface of o solid sediuy conpoged of bubos
siuie ager buse with addiilves of 30 reersl and 0,001 ¥ phenole
phthelein sulfate, Afber tesbing 106 suliwss of rapid prowing
myoohasteris, Yayne Dmuel thet ondy He f@%ﬁiﬁ% sroduced a
pouiiive avyisuifntass reacbion and ke éwmzm@ézm that the Lesd
wan sulfiolenily speclfic, sluple Yo parfors and suny Lo interpgret

to use as o youldm Sechnioue fov vecoplalng i, fortulium.

5

The culbures %w# Soy ayyisulintose seblvily loeluded

the foliowings

Tubsrele baellli = & humn sbrains
% vovine straing
1 avisn strain

Hoolessified mycobuoterds - 5 Gyoup 3 phetoulirosogens {33

13 fiveun 11 seotoohropogens (T1°
i Greup 11T nenshronegens (7)%

3% Group I¥ mgﬁ.{i growers (71
{snoluding 6 i, fortaitun)

#  Strains anh dentified cubeldte this Jahoratory.
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Hapravhries -

The substyate pedlum was propaved as fallows:

fubos olede seld agar buse (D3fo0) .« 5O ge.

Patiiled nstey o R s,
Boll, snd %o 155 ul. of base addy

¥ireerol | - 1§ mle

Prhomolghthuledn disulfate (tede.

potassivs) - 300 mgm. (0000 B) op
56 ppme (0.0005 3},
The madium was dispensed in 3.0 nl. acounts 4o pEE-auEr Loy
v sorevesapped Dottlen, and sbterilized st 15 Ibs. wassurs for
i3 mioubes.  The sedlue was allowed 4o eool in a sianbed poeision
G005 8], o an upright poeition {0.000 ¥),
4 selublon of ¥ sodius earbonste wee premsved by

disselving W6 gne of %gaqsi;‘&j s IO al. of walar,

Prolivionry W&sﬁﬁmﬁa wadng 0.00L ¥ consenbration of
subsirete, a8 recomssended by Hayee (1961}, wore conduches with
Tiftesn sbralve of mynobscteris. 4 snall povdion of o serkeasy
feon Lovensieln-Jonsen swdive was used B0 Lovculais the ise;as?géﬁ?
e botbles of medioe which were Sncubabed as 3":?@%. for Y2 h%a%s%“
Fres phenolphthaledn was deteotisd by adding 0.5 sl of 1 ¥ He ol L0

3
spdiution o the test sediun. Afber 30 ninutes the color of Lhe



wediug, oolonies, and £3uid wis noted and graded sy follows:

Wazative { w3} - po gelor produsiion

Seubslul

Ay
xS

3 - faint inge of plak
Aiipht { 3%} ~ paie pink
Hndaprate e =  ink

Y o« ight ved

S, Fe

Hoderataly atrong

e

Bhpong { &%) - pad

Vary sivong { g#} - deap ved

Forty-nine glealos of gyoobusterds wore tested in ﬁz@g&i&m@
for arglsulfnbise aonlviby afler 24, A4, 72 howrs, 1 and 7 wseks

5 H conoentrae

Inoubatdon. Ten bothles of sodive sevalindng 0,000
#lon of subshrets were inceuleted with solld onlvure. Yolliowing
Enaubation b E?Qﬁﬁ the wikaline solubion was added and the boibles
wire Hisaaed dn 4 slanted position o wwble the alkali to cover the
surfavs of the slope. The color prodused follewing the additfon
of the alkull was comparsd o an wincoulated tube éf mediug to
whinh %%ﬁé}g had aleo boon added (Plate 1X). Vidth sach series of
ovganioms hested, a shouk otrsin of M. fortulbwms wos lnoouleted o

Thwe subes of pediun.

121, REsUL

In the preiininary sxperizent with 0.00L ¥ doncentration
of phenolphtbalein dienlfete, no solor produstion ceewrred with the
wwberele beeillil, faint ek eolor ab the interfacs of the =olld

ameiiun and the alkald solubion with the Sroup I photochromogona,
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Gpoup 1T scotouhremopens bed Oreup 73T nonchrosoges straing,

apd plak to ved solor produehion with the 4. forituitus straing
The Zower substrate consentratlon {0.0005 1) yilelded better

suparation of ¥, fortultus species fron the other myscbactoris

afber T2 hours inoubation {Table XVIIT). Some straise of ¥, fortulbus

howest a0 i dtase %’%f@’i‘%ﬁ’ wilh ouly 2% or 48 howrs fnmbaiion,

bt wers positive affer 72 hours, whils nope of the other ergnians

tovted showed any achbivity widl sffar one wesk of incubuiimn.

iA% elimlesl dsolates fhet exhibited o growsh patbern sisilur is

whe . Zovbuwitum stesing aleo suhdbived arvisvifetens sebivily

after 72 hours. A% oo Slee did the wineeulated nedive show

svidense of free phenniphihaleln.

semparing the abllity to grow b é@i &Eﬁ and f‘égﬁ«y survivel

at 4070, for & hours, and the wiilizatlion of varlous esvhon

seuress {Sordon and Smith, 1955). Orowth on HuoOonker's gy

wiss waed by Jones and Rublea (1964) for identifyimg . forbuitum.
Both nethods requirs several duys for o fimd identiffcution.
Hayne's phonelphiheledn sulfstass test reunived only three days,

and the author cluimed the test provided o sharp distinetion between

ﬁ%ﬁm’%w and other mycebacterisl species,
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Test Jrgenisa

Ha tuberowlosis BTy
§'§¢ %m’gii
¥ mvbu

He hsnsasii

Group 17 seotochremogens

H. foprsuitum

TRPLE XVIY

TIOH APYER 72 HOURS WETH 0,001 B

S WA g
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Hayne Gested 106 culbwrss of ropld growing ayuobucteria,
Gut he did sot roport benbing slow growing mpeobupteris. The

sebhod oublined Yy Wayne was used in the prelinfpary esporimond

in whie study, snd I woe found Whab wesk seylsulfatase sobivity
apuld be desonsirated with slow growing organdisus bslonging o
Hunponts Oyoups 1, 37 and 2120, Tide weal schivity edibited sk
the 0808 I subsbeabe woncentpabiesn wao interoreted as fulss

posiilve resotlons sdsuming the test do spesilie Sov H.

feriugbun.
Tarshis slse nobed woek wrylsulfstase activily afher Chree
dayvs &8 Ghe @;é%%:% ¥ soncentastion whth Uroup 110 ponchrosopens,
"Pathay! fypo, bub o soliviby &b the U.UDDY U soncentwvablon. A
eduetion of the subsbrate conventraiion to G.0005 ¥ in thin study
posulied in cleur sepurstion of e Jortultus sivedns feoen the sthop
wrecbactaria.  The length of insubabtion proved fo be crucisl, with
72 howrs being the optimm e for Identificetion of M. fortultwa.
She procadure fellowsd in Wds study Ze odaple and reuuires
i3ttie 4im6. @zﬁﬁhﬁs wsad seven-dar old Lioudd oultwes in onee
dvep aliowsis fron o graduabed serologic plpetie for e ifsccsulun,
# Baadl portdon of 2 coleny frow solid mediue Iz move prantical
For wen in o routine Leboratory and the sfes of the dncenlus 4id
aob ulber the pesulis of She best. Gayne pemdiited She sediun
Lo hurden dnoan uprdght poshtion snd then ncoulated the fop of
e sgar.  Ib wos found %éza% &zmm of the padiwm were awﬁw L4
inowulste snd they offered sovs vurinee aves for the gromth of the

erganiens ang sctiviyr of the eugrse.
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Pifteen strains of mypucbacteris were tested for arylsulfutase

antivity bW Yayne's methed, Ié‘m*izy«zm Bhraing were teoted with &

modilied nediun contadning only 0.0005 2 subsirats as sonpared W0

G.00% ¥. The test conducked afber 72 hours Suowbabion with the
0.0005 4 substrate concentration elearly sepsroted ¥, fortuitus S
from the other myeobsctoris. The test is simple %o pordorm,

reguires 1ittle tise and s easily Sfuterpreted. Theue abbribubes
make 1t & desiralle dest for use in & hoepiiel lshoratory,
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MEEmesows s gueineed gORel s svesed s
N OF 8N BOID OF ooy

iy effect on the zvowdh of
uberele baciili (Dubss end Midalebreok, 1547} but

stlmlates the growsh of Gyoup X1 nonchremogens and M, sviwe
{Hairing and Dteenken, 1963}, Oleds acid wis added %o meddn for
wberele Weilll by Dubos and Middiebwook (1947) who recognized
what the soap of oledo acld had o omphed bBasteriostatic aud
baetericidal action, ud serws s3ibunin m@mmﬁ the bacilii

£t

epabling the futby acid to sarvs ao o nutriont. The olele soide
allnelin eospion ysed mw in the rabie of one pard of oleiy sold
%o B0 to 00 parts of dibnmin by welght. Vavious sirsing of
tubarele Bacills were grown in the mediuvm, and the avisn strains

ubilised the futby acld o & greater extent than the num)
shrains. The suthors wtated thet the avisn stradns wers resistank
4 the olsie acid, wheress the huaan em bovine strains of tubarele
buoilll were suseepiible.

Hawhins and Stesnken (1963) studied the lipuss astivily of
wreohantoria and noted thet while the olude aedd wes an Anhkibitos
e growth of husah tuberols bacilli, Sroup 131 nonchropogens wers
rasistant o 50 moga.fde snd Bhelr growth was actusily etimdated

by 4%, Sisdlsr results were ubtainud with ¥ aviws,




while Lwvesdtigating %éfsw sraploying Tween 8D as the

gubatrate, Wayne, Doubek and Hussell {1964a) studied the folerance

of olsfe aeid of vardcus spocles and subgrouns of syoobacteria,
oddun oleste £0.025%) was incorporased into Dubos olele agar which
was dispensed in 3.5 ml. omounts to form slsots. The conventional
Bubos olieic agar, with the olefc-albumin complex (00067 oleie aeid),
was usad for compsrison. The medis was inooulated with 0.1 nl. of

& barely turbid aqusous suspension of the tant oraganion, and Ineubated
for six vosks st 37 €. Husan, and bovine tuberele Bacilli, M. kensasii,
some of the Uroup IT scotechromopens, and some of the ranid growing
mroohsoteria were inhibited by 0.025% oleic acld, Sowe Oroup II
sootothronorens, sosh of the Uroup IIT nenchronogens, . avium,

and the rapid growers H, fortuitum, ¥. swesaiis, H. phied, snd
Ko rhodochrous were both tolerant to snd stimuisted by the

additdoral olsfo anid. The suthors soneiwded that colefe seid

grarts o differentisl Inhisdiory offuent on mroobacteria.

(ultures Towined

The oulfuses examined for tolevance to oleic acid ineluded
the following:
Subsrele baeilll -~ 16 human strains
2 povine siraine
1 avian strain

Unclassified mycobacteria -~ 5 Sroup I photochromogens {31+
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12 Dyoup IT seotonhe oEgneng (8w
10 Group III monchreuopsns (V)
iR Group IF vapid growers (639

Saprophytes -

‘i‘a«;‘?’.&i

T Medluwe

Threc types of smediwg wors prapaved frow Dubos oleis B
base (ifec) with different concentrations of olefie acid and
adiusin. The oleie acid solution sms prepaved by adidne 0.6 1,
oleds acld (VaB.P) %o 10 ul. H/20 sedium hydvenids and uiving
thoroughly %o obtadn o undforn wuision. 4 O, a53 aolaubion of
slede asdd wian obtained by sdding 5 ol. of the ewlsion e 95 mi,
norseld saline (0.851). Olele seid-albumin complex {0,857 olele
aodd and 59 sibamdn) wes obiained sommereislly.

{1) G.0057 olefe acid and €.59 aibuwsing

Bubes oleie agar buse b e

Pistilied wuber LE0 w1,

Bubios oYsis~albusin conplog 20 i,
£3) G088 eleis scids

Dubes olode agar buse & g

Bistilied water 180 mi,

Gleie sold selivtion 3 1o
£3) 0.9 sinle acid md 0.5 albuming

bubos olede agar basn Tl e

¥ Gheaine ot Sdenbified outside this laboratorys



G

Diatilled water 60wl
Dubos aﬁ@i@«al%ﬁ&ﬁa somplex 2wl
Dlele seld solution 20 HEk.
The olele cald solubion wes added to the medium prior bo
starlilzetion at 1§ Lbe. presswee for 15 mimbes whdle the Dubos

elele~-sibumin conplex was added aseptionlly after sberilization,

modiun was dispenved in 4 ol. amounta o onsequsrter sunce
sermm-capped bobtles and allowed 2o herden dn the slanted poeition,

Hothod

Fitby-nine stradng of ;%y;:@%m@%ﬁ% were tested in wripkicate
Tur growih on the tires types of mﬂeﬁ' b suspension of the best
orgenien waes praperad by addine o ameld portion of 4 esfﬁww Erom
Idvenstsin-Jenson sediue slonks to a8 wl. unioy m & OnGeuarLeY
cunes sorev-cip Bothls wiih teo § s glase besds. The bothle wae
shulten %nxmllw for af Leasd ome adndae. One doopful of the
suspension ves used as a0 Inooulas for mmﬁ tube of nadis. The
wibsz wors iocubabed for 3 days at *3“? L aﬁ‘%ﬁr whioh tine Ehe
slants were awauived for evidenns af growth. The besterisl growih
whe pogh obvicus vhen the Sube was beld olose to o iight sourne
a0 that the Light passs? thyough the 'ﬁr&z‘zé?;zm@m wndivn, The
conventionsl Tubes olele agar (000590 olsic acid pius 0o 5% slbuming
whe wsad an the shenderd, and the svewmd of routh in the other two

G to thise lLess than fwenty colonles on She agay

slant wag considersd to be evidence of inhdbibion of grovih.




I3
Fa

411 the orsodime developed good prowlh on the conventiliomad
Dubos oleic agar padiug, byt the tolerunce %o higher concentrations
of oleic acid varded grestly. OF the 59 ovpundens bested, only 26
gave consistent resulis. The others ﬁwﬁlﬁ@ﬁ@ﬁ-’ growbh in omp or tuo
of the hothles with 0.0% olsic seid, bbb showsd no grovih 4n he
third. The resulbs sre presentad as the pergantuge of fubep showe

ing grevth {Tsble LML

Ginde anld evoried an inhiblicry effect on Lhe grewth of
aidi the test orgadenn exgept for Urpowp IV wupdd growers. The

x

v opeuiraiized this Juhibitory effect, sm%

addision of Q.58 sl
prliiod grath of the mjerily of the unclasnifiod greobastoria

of meddun conbaining 0% olsic acide Up %o B0 of the tubercle

baciili also developed goud growth on the medium soniaining Bobh

gloie soid and albwdn, There was 133%%s 48fferonce cbusrved
botwesn the Uroup 7L popshrosopens and the ofhisr syechuatheris
ofi the medius contalning olele acld and abibumine

These remdlbs de nob dpvee with the resulls obisined by
Hayne gt al. (396466). They stated thut tuberele bueilli and

He Munmustd were inhibited by .02 olele seid, bt the esuposition

&

f the wedivn they weed was nob Gourly stated. Sodiue olesdbe wes
s

ineor gzszyrmw% $nto Dubus olele agar W s G.0250 lovel, bul no spention

was made of the sibumin concentyation, por i8 thore my mention of
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HEFTH I WHE MEsHNNE OF OLEY AT

Feroentige Showing Growth in
Ho, of Yedine Gontaining _
{rpanion Tubes . 0058 Olsde i‘},i}ﬁ‘ﬁ’ Hledie Acid
' &pid Piug O.58 Albusin

uberais buedllds
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¥ bovis é 0 43
¥, avius 3 & 300
nelansified ayoobasteris:

Syopap I vhotochwomonens i5 £

oup 12 seobooshromeguns 96 7 %6
fipsup II7 nonchvomopens 30 i 2
Group IV rapld growers 36 o 100

Fapvophgios:
. phied 3 0 67




the mumber of %Smes the orpinises wers teshed for tolervance ¥

oleia suid,

In the presant study, the results wovs nob reprodusibls as
shown by the fact thut less than hal? (25/59) of the Sost orgunimms
vielded consishbent resulbts when tenied three times.

Fifgy-ning strains of nysobacteris were bested for tolarunue
to olofe seld. Olete scid st & 00258 concentration in the sbaence
of albumin inhibited the growth of most of Lhe fubsrcle bacilli,
and wnelnspifisd myooksoteris except for the rapid grovisg Greup IV
orginisss. Orowth of sost syeohactoris oecurred on medium dontalin-
ing 0.038 oledc acid with 0.59 slbuein. Tolevanse %o olsic acid
was varisbie in this study, and the resulis were not reproducible.

This test cannob be recomsendsd for use in ldontifying myuchacteria.
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DR BESIBTANCE



The veslstanee of the wrlassifisd srochocberis YW antde
nierohial sgents hay been of fnberest to many investigators ever

plnse Lhese organiens wores rosognived. Tunyon {19597 and

rha
st Rhehmeds {1962 dnciuded vorlatands %o antibubereulosis drops
in shely deperipiion of unclaesifisd myeobaoteris, Renistowe to
Ssondssld angd %f.%&mimﬂmmm wig un fmporisnt grlterion In

Hurks and Bichaedst classlfication, and served 2o 248

Ehelr dhird group, e fsonlasid sennibive theveopidles, fron

45

he Dourdh group, the fsoeniszid resistent thevmophiles.

Tarshis, Vesd, Parker and Tunban (3955) investipsbed the

Inclhuting fsondanid, sbrestomrein and pirs-aninoselioriie scid.
They fouwnl that thelr duosopente straing wore vesistand %o

300 Bep. k. of feoniasld, Wb nome were semsiiive to 10 mez./el.
off shrepiongeln or Poi.2, Hopul gg sl. (1997) soted thab the
phetochronegons vers move suscepbibls o dengs Shan the bi\%{'}i@%ﬁw
shroungans and nonohivsEeIons ..

Wolinoky, fuith end Steechen (1952) conduoied s siady using

2% steaing of myuchacterds and 23 apbimforobisl agembs. The

wwlaseifled spochacherins were genersily nove resistand then

iesls to the antiltuberenlesis drage, vhils pone of the
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oiler antinferoblinls noy dsnbifungsl npends wers seiive., The
authors alse noted thet the pholoshrorogens were move susceptible
than othor sebers of the wwlassifed myeckacteria,

The use of %ﬁﬁm@i@mﬁm@mﬁ in ddentilfving syvcbactoris
was reported by Marks and Teollops (3980b). They noted that the
unclassifiod mycobnoheria, with the exeepbion of the pheteshrosogens,

wers resisbunt o 10 neg. Ad. of thicssmlesrbasons while tubercle
baeidll were sensitive, They caubionod that a heave inooulum of
tuberele bsollli would produce colondes on the mediuw conbeining
%&@3@&3&%&%@%@& mud that the onsasional sbrais of tuberels bagiids
is rosistant to bhis deug.

The methods of testing drmug sensitivity have bosn veviewsd

by Canetil 2% 8. (1963), who vecognize three main sensitivity Lesbes

i. the absdinte-concentration sebhed

2. the pesiofanes yetic aethod

3. the propoviion pethod

The sbaolubs-consentration mihod has been nsed by the
Unftod Jhates Yoterans Adulmisbration, and invelwss the imémlmim
of & earefully stapdsrdived dnoeulos to drugecontsining mediums,
tagintanes 1o debtersdned by the mumber of colondes appearing on the
medive with knowo drug concentrabions.

Yhe vesistmes ratic eothod 48 used by the Hedicsl Hessurch
Gounull of Great Dritain sod endovsed by %%raé éggmfsi%im of Clindeal
Pathelogista. b dnvolves & compsvison of the sinfsul soncsatration

of drug Lnhildting growth of the test straln with the sinfzal
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sonesntration inhibiting growth of the stapdard sensitive strain
% tuburevlosis, HiTHv, Ap orpenion is considerad %o be sensitive
if the resistance ratio 4o 2 or less, and resistant 4f the ratio
45 & or move, The axach concenbration of the drug is nos s
dupertant In this method bhepaune the standard steain, BTy, is
always tested apainst the gene drug consentrabion as the Lest
- ovgandmms. _

The proporéion method inweives diluting the inconlus to
dotoraine the Zotal number of wiable bacteria and the nusbor of
resistant bacterda 4n the invewlum. 3£ 1% or more of the viahie
bacterin in the inooulum are capable of growing on the sedium
gontaining knm guantisies of the drg, the sirain is considered

4o be rasistant.

Gpdhures Zhowined

- The euliures bested for dwug senpitdvity included the

fuborele bueilll -~ B hmap shreine
£ bovine sterain:
1 awian strain

nolussifisd mreobneteria - 3 Croup I photochronmopens {2)%
% Group 1T scotochromcgens (R
% Group III nonghropogons

3 Group IV papid groweps{ilw

#®  Mrsins not idenkifisd outside this inbaratopy.
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Baprophytes -

Lout Hodiw
| - Ldwenstedn-denven pediu was mwepared as desaribed in
Chapter I3, Drug dilutions of streptomyein (sulfute), isoniasid,
antd prra-saino-sulioylic seld {Pui.B.) were prepared ssopticaliy
in sterdle distilled weter and were added to the Livenstein-Jensen
umadiwn in the ratic of one part drug dilution to nine parts medius,
The final drug concsnbrations weres:

Streplomyeins  O.b, 0.8, 1.8, 3.2, 6.4 smd 10 mos. ful.

of nedium.

Isondanid: 0,012, G028, 0,08, 0.1, 0.2 dnd 1.0 meg./el.

of mediun, ‘

Pobiafler Oody 00, Gub, 0.8, 1.6 and 3.2 nog. fol. of sedivs,

tontrel: no drags added,

The mediwe wos diopensed in 2 s, ssounis to ons-cusrber
iee surew-sapped bodtles and fosplssated ab ?ﬁg - ﬁﬁa{ﬁ. for ons
hour with the bottles in & slanted psibion for two consesubive -
days. Hefore use the medioe was stored ab t:&{gfi}a

Comseraially mrepoved drug sensitivity modius was obtsined
from the (xodd Division of Oxo Limited, London, Ungland. The
modiunr was transported by Jet and kept under vefrigevation o
pravant deserdorstion of the drugs. 7he drup concenbrations weves

Streptomyeling O, 3, 2, &, 8, 16 and 32 suep./ul. of sedius.

Igondanids O, 0.03, 0.06, 012, 0.25, 0.5 and 1.0 mez.fal.

of vudiug.
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PoiioBas 8, 0,25, @uﬁg 2y 23 hoapd 8 mg.;’@ﬁ. of medium,

Swenty-four stesing of mycobseterds, ineluding }. tuboreulosis
| HiThy, were wested for resistance o the major antituberewlosis drugs,
strepionyeln, isontasid, and paramsninosalicylie scid, The inocwlum
epnsieved of & 3 ms deoplul of growth from stock cultures op
Lhuenatein-densen wzﬁiw nmixed in one-guarter cunce botbles contaip-
fng G5 wi. sterile &atilied water and two 5 ma. PHuss beads. T
buttde wes shulen menmually for one aimgoe to wh%aiﬂ an even suspension.
The sisnks were incowlsted with ons deopiul of the suspension streaked
on the srines of the 53&1%% The fubes were ineubated ot g,;i%;,, for

28 days, -

Followlep Inoubation, the slente were @Wwa ard the nuber
of golonies wers sounbed. Jess than twenty colonies om the slund
wig considered to Andicate Inhibition of growih. The vesistonce
rabio wus detornined by comparing the ninkaum ﬁﬁ?&iﬁiﬁwg;m@mﬁm@i@n
of the test organiss to thed of ¥, tubsrenlosis HI%y,

The resistance retic for the various straing of myoobacteria
on comsereislly snd Jousily preparsd medium ave recopded in
Fubls XK. &13 straine developed heavy growth on the Idwensteine
Jennen nedium without drugs. The minfeus inhibitory soncantiation
for H3TRv wes 6.4 neg.fal. strepionyein, 0.0 mog./mi. isonissid,
Go? mogiefiide Pobiolie with the medium prepuved locally. Thus, the
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Organiss

Strain

fosal Hedium

Strepb. IHA

PAS

Compercial Medium
Btrept. WA FAB

#. tubereulosis

#13810

F2ATTO
#26899
FITUC
#226

AP D5
0s5 ek
i G
1 0
186 0.5
D5

716927

Gopanhagen
FLETER

H. bovis

He aviug

Greup I
vhetochronozons

Be hansasii
0TS #3

Sroup L1
sestochronogenie

Greup IIT F605
nonshromogens #6453

¥ Tortuitan
#0184
#5813

rapid grovers

Seprophytes He phledi

1.56
i i

i G5
i w0

>1:56 2

>1.56 210
>1.86 >iD

G.2% 16
>?&a§% >iG
>1a86 Y10
>1.86 >
3356 10
>1.56 V30
>3~15& >31G
>1.56 1

G.5 10

W B ORY B b g

LI

>i6

i6
>ié
>l

ié
> 16
>16
pa 1)
>16
>16
Py £:1

>ié
>16
>i6

16

By O B

o

Gl
5

£
°

>&
>8

8
DB
Y8

> &
> 8
&

o b jer g BO BS b

& b

>16
>ib
D14
>3
b 1)
>lé
>36

1
>156
>16
>16
by £

pS £:4

325
Q@Eﬁ
L
Dok
3
G5
025
atﬁﬁ
LR
> &

S8
>8

-

/

&
o8
78
B
be
>8

>&
>&
¥

Y|

> 3 indieates grester than §, ele.



s pesistance rabios that seuld bo obtainud with the
dilubions used ave 1.56 for shroptompein, 10 for lsonianid,

and 16 for Poh.8. IF prowih sceurrsd swith the highest conoentivrge
v £

tdon of drag, the resistoncs rabis i indlested as belng grester
than the sudtiaus that can Bs caleulsbed.
with the comereially praparsd sediug, the sinlwue ishibe

Ltevy concentynbion for HITHV was 4 meme./el. strephesyein,

0.66 mopm. /el isonfunid, and 1 mepm./el. Poi.8. s snd the saxioun
rosiotanse ratios shet oould be obtalinsd wers 8, 36.6 avd 8

rospretively.
I, DIspussion

The majorily of the wnclassified npecbasteria apd ¥, swium
axhibited resistoncs o all thres aajor anbiluberculosis drugs
whils the sawsallian Hubercle baeilld wers &mﬁ%@i@m {me Group X
rhotgohromogen ad one Opoup I soolwehrommpen ehiblibed sensitivity

o streptomyeing, but were highly resistant %o Zooniasid and Pub.Be

The pesistanoe rstios obtadned with thu comsereially
prapaved pedium and with the losally prepared mediug do nob
aprae in all eases, bub the interprefation of the resisience

ratdos (o rofde of 4 indioates probably resistence, ond a ratio

of # indicafan definite vosistanse) s the sane with the exceptions
of ¥, bovis FA2R6-2 with PuA.g8., M. avive Shesrd with isenissid,
and one strain of husan tubercle beeilli. X, tubsroulosis #2770
aubiblbon elight vesistunce o the anbliblobies with the commsreisl
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wediug it nob with the other medion. Yhe mesletance ratios

of the husar tubercle boeiill wers higher on the Uxeid nedium
with sbroptomyein and isonianid, snd lowwy with P.h.B. Since
amiﬁiﬁﬁg i;ﬁﬁ%iﬁg iz & guanbilative W&vﬁ%‘% regudring a high
dagres of acouracy, the wse of nedium propeved by o manufuctursy
with eonsiderable experionce in the 23634 o desimbla.

“he sesting for reslotancs %o antibliovios was not found %o
be yseful in the ddentification of unelaesified myuobacteris. The
procadure requires 38 days incubabion durdng which tiss the
orgenismy can be ddentified by obther methods proviously described.
On khe other hand, the testing of drug recistance cannot by dise
rogarded becsuse 4t offers useful information to a olindelisn
sonhenplating treatuut of a patient harbouring scid-fush bueilid.

%ﬁﬁ?ﬁfﬁ%‘ straine of syuchasterin wore tested for reelstunce
o stropbogroin, fsonianid @l para-aninoselicyiie acid uwolng
comsereislly propared sedive iﬁmﬁ% Limibted) sl Josally prepaved
medivm. Hesletance ratics wero saleulated Wy conparing the

winfoun ishibitory concentration of the test organism with the
sindem inhibitory concentrebion of M. tuberculosis H378w. Drug
resiatanee wae nob found $o be useful in the Adenbification of

wigiasnifled mrookanteris but 1% doss offer weful nfomabion
0 the alinician.



WERCUSEIOH




egde TnatEa ap
gﬁ%ﬁe ai&‘é i

HESCYEEION

e wiork deseribed fn this thesis wae an Snvestigation of a
maber of tests sad norphieloglesl chazeoterisites of uyeshacteria
Por the purpose of Identifying thes in the elinfesl laboratovy.

Yiw resulte described bave dngdicnted that the first step in
fdesti fMoation of the unelassified pyeobsoteria s Ho ghow that

they ars capabis of aulbtiplying ot roon tonpersture (sppraschmbely

2270, ) which distimguivhes thew from K. tubevewlosis and M. bevis.
In dhis ebwiy 3% M, tuborewlssls snd 7 . bovis strains failed teo
grow b é&%@&e wheress 49 stealye of unslessified syoobactovis apd
e syiva smultipiied at this ﬁ@@wﬁ&mw This confirms the work
of Renyon (1959) vhe showad that adl the anclassified myucbacteris
in bis swudy grew ab voon tespersture whereas 5% has been Jong
autablished thet i, buberpulosis mnd M. bovis are nob slle to grow
ab 350 {$ileon and Wiles, 19801, H
sise geow at weon bemperaters although the optimum for thely growth
in j;’éfﬁw and $hey are umlikely to be confused with the unclassified

Mloersns and . balned sy

myesbueieria as they are lselated fron supspfielsl skin lesions
while the obher npeohweteris Iren husw sources are alscst slways
isolated from Lmph noden or spubs. |
The L1 stralue of ¥, fubsroglonis tested for nlucin produstion
a3l ylelded & positdve resction provided oure was taken So ensure

that only culdures with heawy growth were tesied, while none of the
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ebher ayecbatberic gave s posllive resetion with this test. This
is in sgrement wibh the findings of nunerous workers; thus, the
tush aerved %o Ldentify M, tuberguiosis and separate it from

other wyoobuoterde such 4s [, Bovie end %, svium as well as the

»

nuclasedfied orpudons that do pob producs sufficient nlacin %o

e deteoted. The use of sn asdne and oyanopsn bronide an deud
resgents whe found W be sove relisble than the Peknice resgents
rri s {3:.%‘5??3 A

Hasieon, Harkin and Barrington (A%%84). Hensidime was foung o be

wideh gonfivss the work of Rumyon, elin and

slightly better fhan eniline oy ihe amive rvesgent although the

difference wus uob a8 gress s indicabted Ly Hedveonky (39601

Having thus sopayabted the welassifisd « ¥

mrockuteria fron i Wwberoulssis «

f growth in thiogiyeoliate brsth distinguished the “rapid prowerg?
of Bunyon's freup IV and saproshytic species from the Tslow growevs?,

Groups L, 34, I3Z, end ¥, avium. &1L "rapdd growers® grew in less

than one woesk o develep visihle groweh, mﬁw rasulis were

obbudned by Yarshis (1959) vhe tested 25 hwen tuberels baoilil,
A0 photechromopens, 15 sootochronusens and 5 saprorhyiic mpeciss
Loy growih in thiogiveollsts. Only the saprovivtic species gvew
rapldly, the pl
nob 8% all, and the hoessn twberele baeilll feiled to gyowe.

wioehrosegens ad seolochronogens graw siowly or

i consideration of the resulds of the above btests will leaws
Groups I, I, and ZII o be separated, and 48 appeurs Srom oer
work aned gonsideration of the literaturs that this can be satisfastorily
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schiswsd By the desonsiretion of sigpent praduction In the prssanes
or sheenog of Lighs, The Jeet group eonsisied of Mve sbraing
et ware vholoohreogganie. Thess cui‘%ur@ﬁ réadily produged a

5%1&&%@ plgmnat 22 dhuy wers Zmoubuted 28 an. fyom o 25 wall alsetrioe

plament A0 the 4 R WERDE

in Blzek puper Yo ewoduds any Might.

The asoboshromorons, of whlch theve were 12 dlffarent siraing,
producnd & dsep yollow-orange pigpent in the 1isht snd in the dexk,
Thens daperiptions agese wilth Hunyen's Groups T end I, and with
Harke and Rlchurds? Ovoups I and 15,

The romsdning grous of spsolueteris consdated of $he noue

=

ohiromogens snd M. swiws. The labier fu Indlietinguishoble frem the

#Habhay® fupe of monclivomeren milese pabhogeniolly tuele were

sendueted in ahickona.

o aviue atraine produss & progrsssive
ghsane in foul widle She “Babbey® baeillus fe avimient for fowl

{¥ouznng, Z.i.é?é%?;}a Four neders of the nonehrogwpmis @@1@3@ produdad

& giigkh seount of pipuent, yellow or bink, affer prolongsd Zneubation.
owoup 1T is known %o be o hoterogsnuous ggz*mm {hanyon, 1959) and
Hueks apd Hickerds (1962} dessribed srpanions which exhibiied weak
etiow plosntailion b they did b grow st ?,; €§ and were sonsitive
b deoniagid,

The abowe provsdurs will veadily sopuyate mea”m;w@u%m
unelnspifisd myschusberis secording bo Punyonts clsssificabion.

However, L0 may be faporbant to dotinguish . foriudtus from other

wmenbers of troup I¥ and ssproghetie specise beosuse 2. fortuitun s
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buen shown, ooeasionally, to be the csuse of disesse in wa. In

pur study the sryisuifetess test conduoled afier 72 hours with &
G.0005 3% substrate coneentration oleurly separated ¥, Jortwitus
Eum other %ngwhmmﬁa. Yhis verifies the resulss of Yayme (1962},
Turshis (1963b), end ublos gh al. (A961).

The Twesn B0 Lost was fowwl o be useldl in confivaing the

Idenkification of o plolochronogen as . luansueld tat the veaction

was mot specific for this orgmidenr. Sisilar resulte wers obiained

by Hagne, Dodek and

Charsateristies thah were not fownd %o be wselul in the
identifiestion of unvlassilisd syechagierds were sloveseoplie
surphelogy, reie of growbh on wlid sedius, cplowy texdure,
selevanes 4 oleds aeld, snd drug resiotance. The Zlohi-Uselsen

studned smesrs exhibited baoillsry Zorms snd avvangemente that did

oot reseuble the Yyplesl serphelogy of tubsrole bacilll bub this
v not & yeldeble eriterion. The yate of growth ani colowy
Lushure of seid-Past bueilll on solid sedium were found %o be
extremnly veriables feutuwres snd eould not be depended upon Jor
$he Sdembificatlon of epuoies oF pyoudse

Gheie seid (0.0050) In She abeense of serwn albuadn inhidited
zhe growth of wost mysobacteris with the oxgephion of the speclds
welonging to Bunyents Group IV vapld growers, whils G.0%% olsie
aede in the presence of slbsin wis ponetoxic to the wajority of
the unclassified myecbacierds and some of the wbercls b&@im

fivug resistence, aibthough uesd by Karke and Rioleosds, does
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woh assist in sepsveling wclussifiad myochasteria indo Hunponis
groups. Althouph M. fuberewiouis snoountersd in & general

hoapital Labevatory are seniiive i vg@%ﬁa&m&mﬁﬁsﬁ@ drugs,

fivtrs spe cocasionsi stredns whish ars m& ondy resistand buf
aise areé mob pithogends to gulnes vips. Ve @m&im@m‘% ops such
shrain which wos sutisfaotorily seperated by the above sothods amd
fdentified b the mlaoin teah.
Althowh drug resistance dous ned «34 in i&m identifiestion
of unclaseified wroobanheria, the resulbs of the tesd provide
useful infraubion for the treatment of the peilent havbourive seide
fant bacilli, snd on this basis can be recomertied #s & roubtine
procedure for lsbovatories dealing with muny oulbupes of mycobashéris.
Ome mliure ebbainesd fvon the Maditobs Provimeisl Isboraterics
wat an Apolate of soldefust buelllli Trom @ sapphive nimk. The
ergenim was sbtuwdied as despribed andt it exhibited %&@ ﬁfﬁ»ﬁ”ﬁcﬁﬁﬁiﬁ%ﬁﬁ
#f & Oroup IIX soncloosopen "Battey” trpe and ie so Sneluded in the
panults presented. The staff ab ‘&m Provineial faboratory injected
this orgunisn indo polnes pige, sion, vabblite, and roosters. The
roostars developed sluns of tubwpoulosis but the obher anisals did
e ThEs wouldd indloate thet the organien is a sbrein of . aviu.

Harks and Blabards noted that semw of the sulturass theyr inetuded in
their studr of unolansif®ied syeobscheriy may bhave besn athenuabed
5y

or sven virulent strains of M. aviwe, ¥n 1983 joks and Biem

roported thut 20 of 17 culiubes balisved fo be Sroup TI5 none

shropopens were woven W be i, svius &i?’&i?& straing by pethogenicity for



reasiiiing Croup II7 nopchrowopens could ia fael be

aLeps will

It 48 possible dlnb other eullures deseribed here s

Fhus, %o sondlude, our work indicstes el the following

subisfoctorily sephvabe sl ddandlily the wpeobusteris

Lilesly to bo iselated Dros pedionbs with spstenie discase in ¢

gunsrsl weplial lahoratory.¥

ars Whe Twesn B0 tent fopr ddentifylne M. hanssudd,

Ze Dyowih st rous Lesporature and »d 37 €. will separuie

the unilaseified, the saprephytiic, snd 3. aviws straine

oo e tuberaulonis sl . bovis. M. tubsroudesds Lo

fdanti fiad by the slscin test.

2, Heving exinded Y. fuberenlosis and [, bovis, the rate
#¥ growkh in thiepiyouilate bpoth sepurates Sthe Uroup IV

rapdd growrs and swrophyiss from the obhey arosbacieria.

4o supersted Sren othor rapld growers Yy the

mﬁ&mﬁ atase Lanb.
5. & study of the plygend produstion fn e Jight ad dn

the ok will separate the resaining @:}g&ﬁfm@a intoe theean

groups, Sroup 1 photechronogme, Sroup IT secbochromogens
and Oveup 131 sonchromggent.

ho Tinaily, Mo sviwa is semrated Zyen other Ovoup 11X none
shromerens by the pathopenicily fest oy fowl.

fiher tests found fo be uraful bub not absolubtely nocssiay

andl dyrug

reninbanas hosts,

% Hes hppondin for detalled fest procudure,
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1. é&%‘mﬁp :
reprasonbing Ruyon's fowr groups wers shwiled. Yhe ovgenlons weve
examined niovosespdesliy, studied for plgsent produstion, grewth
vates, solony Bexburs, tempersture equivesenis, and growih s
Lhioplyeciiate broth, and tested for slecin production, hydvolysis
af Tessn 80, protuciion of aryisulfatess, bolersave to oleie asld,
sl deug roslatande.

Bunyon's elessification with subdivision of Oreup III dnte
e "Vasboy® baelllup snd the S1ikh pligment produting vrganions;

pdivisdon of (roup IV inte He
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s , - o .
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s and 3

P )

Adenbifing ga}" ﬁ%ié% nanoin i}ﬁi}%,

# Bes Appendix for detailed test procedure.
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