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THE STUDY OF THE PRZVAIZNCE OF A2~YPICLL M!CC~ ACTERIA

IN EGYPT

Tho atypical ~~coba.t.ria involved in pu] onary and

othor blrmI dis.aa.1 71 othLc. a disease which siE~]atss

• t*b.rculo~~.s and is v.ry nuch u k .  it clinically,
7

by ou1turs~~k.y ahoy ssvsral diff.rsntiating oharactar—

istios. m

..._,, Those ~~o.ba.taria are acid and a~Ieohol fast bacilli,

but 4~~~~~~~~T~~~int  tubsrcl. bacilli in ‘ .i~~aorphol—

o~~, pigsutatioa,aM,~iotab]y, in lacking tha charactoristic

pathogenicity for certain ~4~~ 1 sped ... Nm~r of theas ~~~~—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ organs.

1v strains ~~~ be slightly pathogenic to guinea pigs. Th 1 ~‘~‘

•.—.•--_~ -A as  ~~~~~~~~~

~~ oor stu~~ of tho ~~~~~1ance of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-: 

~~iia in Egypt, vs are alaing at .1r’u’I4n4qg(th , prop.rti .s

and significance of a coll.cticn of strains of these orgn~ ss’vs d~e2i/Pc/~
niw ~~t with in the o trsl T.B. 1*b~ratcry Q~~~ .31 over t

~yp~~1
the OOUflt1’~’ 

patient. with synpt~~~ 
S

• and findings stw~l”t1ag tubercialoais as veil as fro. pstinnts

.uff.ring frc. actual tub.rculoais.

They gz’~~ in ~~ s cult~~s or together with ‘virulsnt

tvb.rola bacilli. Both p’~~ps resembl, sack other moephol...d
gicafly )’~

____
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- The atypical ~~cobacteria are usually very short or

very long and are well dispersed in the stained prep arations .

These ~~ccbaet.ria are also distinguished by their

pigmentation which ranges from cream to hmon yellow or orange,

White, pink at red colours may be exhibited.

By guinea pig inoculation they produce limited or pro-

gressive fatal disease • However they ~~~ produce granulcmatous
• m elons, self healing, in various organs and have been detect—

.d in tissues after infection .

• 

• 

In guine, pig inoculation, young wale guinea pigs weigh-.

-• lag about 250-350 gw. are used. Primary culture s of the atypica l

~~cabsct.ri* grown on egg medium are emulsified in saline for

$ inoculation into the thigh of the guinea pig. The inoculum is

standardised to 0.1 mg. moist weight. The an4.~1p are killed

six week. aft.r inoculation,
)~ thods:

Coilsotico of strains of atypical ~~-cobaoterl*: Dur ing

the peri od from Sept.nd*r 1975 to August 1976 we received a
• big ~~~ *r of semp]is from Cairo . Twelve centres distributed

• in different distr icts of the town served in providing ~~~
laboratory with the pathological material.

The Guisa oentres comtiaaed in supplying laboratory

with the s~~~las.
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In addition to the seven cent res situated in Katr

el Sheikb, Dosouk, Shebein, Biala, Iwli la, Port Said

• I and Zagasig, seven other centre s supplied our laboratory

* with the pathological material. These centres are situated
t

at Shobrshour , I4enouf, Asheoun, Pakous, I&tnia ci Kawh,
)4snsa]a and a second centre in Kafr ci Sheikh.

Proper collection and preparation of the specimens

is very important in this work. Clean sterile conta iners

were used and saliva samples were avoided .

Although the e a r  is the least sensitive method

for the bacteriologic study of ~ rcobaoteria and cannot

$ differentiate the type of acid fast bacilli itill we used

it as a rapid means for diagnosis as it take s weeks to

get the result by culture and ~nia&l inoculation.

~~~ing this period about 9500 samples of sputum

were received from Cairo and Guise centre s and were cul-

tured for the tubercie bacillus. 15.62 per cent were po-

sitive. 22 strai ns of atypical ~~cobacteria were isolated

giving an incidence of 0.19 per cent.

About ‘72.3 per cent of patients who suheit sample.

from Cairo and Guise cent res are males and 27.7 per cent

were females.
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In Cairo centres about 76.77 per cent of the positives

are males and about 22.33 per cent are females. )4eamibile

about 69.9 per cent of the positive cultures from Guisa cen-

tres are derived from male patient. and 30.1 per c*nt from

f~~~~1~ patient..

The sex distribution of patients yielding atypical

~~ccbacteria In Cairo and Guise centres is shown as follows:

_ _ _  TOTAL

Cairo 15 12 3

2

The positive cultu res of spatma samples received from

Cairo centres and the ir sex distribution are presented in

the following table:

TOTAL KIZ P~~CUT Y~UIZ P~ CZNT

L~~~~la 513 101 17.32 42 7.2

A.~~~hor 1442 150 10.40 35 2.24
Th~ltf a 1426 126 1.13 53 3.71

Absosia 342 21 1.1* 9 2.63

IsaIah 432 *7 20.41 17 3.93

I l I~rg 663 247 22.17 41 6.1*

I. Zeimab 113~ 12$ 10.79 44 3.16

T~~~a 23 26.1~ — —
236 36 15.92 11 4.16

~~fssia 132 6 ~~54 — —
64 13 20.31 P 10.~3

.4 —
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The sex distribution of the isolated atypical ~~-co-

bacteria in Cairo centre s i. shown as follows:

CKNThE CUI2URZ ATYPICAL P~~CINT Mill F~ 1LIZ
_ _  _ _  S~ AI$S 

_ _  — _ _

185 2 1.08 2 —

Boulak 104 1 0.95 1 —

Tha14 f~ 179 2 1.11 ‘ I I

B. Shsria 143 3 2.9 3 —

Zl)~ rg 188 2 1.06 1 1

~~tarla 47 1 2.13 1 —

$. Zeinsb 167 1 0.66 — I

Jo atypica l ~~cobaoteria were isolated from Abassla,

Helw a, Cu Toura centres.

1* Guise centres the sex distribution among the po-

sitiv, cultures is presented as follows: *

C~~~~~~SZ TOTAL Miii P~~C T  F~4&IE P~~CENT

Qaisa D, 24’?? 89 6.t~ 6 40 2.707

Gaisa s. 39* 69 17.23 27 6.78

~~~ab. 1109 113 10.01 50 4.60

.5 .
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The isolated strains of atypical Vcobact.ria and

their sex distribution in Guisa centres are as follows:

~~~~~~~~ .. ATYPICAL J... .liAL&. ~~~&L&_
Guiza D. 129 2 1.55 2 —

labeba 163 5 3.06 3 2

Jo atypical qcobaoteria have been isolated frc

Guisa S. centre .

About 2700 sputum samples were received from Kafr

ci Sheikh, Dosouk, Shebein, Biala, Ismailia, Port Said,

Zagasig and the new centres which added to our supply

from Shobrahoor, )~nouf, Ashmoun, Pakous, Mini. ci Kamh

and )~nsala. 30.2 per cent of these samples were positive

by culture. liz strains of atypical ~~cobacteria were

isolated giving an incidence of 0.8 per cent.

The sputum samples received dur ing this period from

these centres and positive culture s from both males and

female. are as follows :

CU~~I TOTAL Miii p~~civr F~4&LE P~~CJJSFr
_ _  _ _  _ _  4’. _ _

Jafr .1 ~~~ikh 819 224 27.35 48 5.86

Doesak 106 1? 16.03 10 9.46

Ihebein 236 34 15.25 15 6.36

I
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CINThE TOTAL Miii P~~CENT FEMALE P~~CENT
_  _  _ _  4’. _ _

Biala 34 4 11.76 5 14.70

I~~~4~’i~ 207 56 27.05 22 10.62

Pcrt Said 421 62 14.72 1-5 3,56

Zagasig 356 86 24.15 25 7.27

Shoubrahoor 162 45 27.77 9 5.61

I4enouf 59 8 13.55 5 8.47

Aslsaoun 122 6 4.91 8 6.55

Pakous 74 11 14.74 5 6.47
)f(nt~ el !amh 67 13 19.40 5 7.46

Yansa3a 42 4 9.52 2 4.76

The sex distribution of patients yielding atypical

~~-oobacteria strains in thee. cent ree is shown as follows:

CW~ L TOTA L MAZE FEMAlE

Zagasig — *

I~~~~i1i-. 4 2 2

Port laid I I —

Total 6 4 2

The incidence of thee. atypical ~ ‘oobaoterIa stra ins

among positive cultures is presented as follows:

4’. ATYPICAL P~~CEN~~
Zagasig 111 1 0.9

t~~~i l4 78 4 5.1

Port 8.14 77 1 1.3

No atypical i~ cobsot.ria strains were isolated from

the other centres of this poup.

- 7 —
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t Approximately about 70 per cent of patients submitting

epeciaenl of sputum to the central laboratory were males.

The atypical ~yoobaateria strains isolated were dif-

ferentiated from virulent tube role bacilli initially by their

colour. This varies from yellow to orange , deep orange or

even red which is not net with in tuberole baci lli.

Strains of group I photochrcmogene possess the most

characterist ic property of dev-e lopping a bright yellow pig-

ment within 24 hours after exposure to light.

Strains of group II ~~otochrcsnogens are usually yellow

or orange when grown in absence of light. It is observed

that if the strains of this group are cultured from the be-

ginning in the presence of continuous light, they give a red-

dish colour,

Two kinds of solid medium are used, namely Lowensteine

Jensen nedima and Ogawa medium.

Two cultur es of each strain are grown on these media.

One culture is wrapped in black paper while the other i. left

in continuous light. This was don. by using internal:ly illu-

ainated incub ators.

The wrapped cultures are left until the iuwrapped shows

— growth.

- 8 - —
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Another distinctive chara cteristic of these atypic al

Vcobaoterial strains is their cellular and colonial nor -

pholo~~ in cultures grown on solid media for three to four

weeks, as presented in the following table.

Using fluid media; the atypical stra ins were cultured

on Duboe medium containing oitrated human plasma. &~~ars

were prepared and stained by the Zeihi Nee]sen technique.

They were e~r.mimed for any tendency on the part of the ba-

cilli to be aligned in parallel rudimentary cord formation.

Most strains lacked the abili ty to form serpentine

cords.

Also the modified N. medium helped to differentiate

• the atypical strains from the virulent ~ycobaoteria. A

tube of N. medium inoculated from a suspension of the atyp-

ical ~~oobaoteria was incubated for four days only. If

growth occur s, a second tube of N. medium was inoculated

fr om the first tube . Acid fact bacilli of the atypical ~~~~-

cobsateri. can be seen in smears prepared four days after

the second tubs inoculation.

- — -~
, - S
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Morphology :

The isolated atypical strains are characterised by

their irregular morphology. Coccoid , very short, long,

beaded bacilli were met with.

The strains of group I photochromogens have large

• cells. They are usually beaded and tend to be arranged in

cords. Whereas strains of group II p~otochrcmogens have

cells varying in aize and show no tendency to cord for-

mation.

The effect of temperature on growth was a very im-

portant characteristic. Almost all the atypical n~ cobao—

teria strains showed a big ability to grow at room tern-

perature as well as at 25°C.

S 
All strains of group I showed good growth at 370C

after about two weeks or a little more. They exhibited

slow growth at about 25°C, and no growth at 45CC. ii. man —

nun can grow at 24°C and 32°C, but fails to grow at 370C.

N. ulcerans can grow at 32°C but fails to grow at 25°C

and 37°C.

The temperature growth rate relationship is very

useful in identifying N. maninurn and N. ulcerans.

•1
— 10 —
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Rate of growth:

The moat char acteristic difference of the atypical

strains is their short growth ~~~~ They can grow faster

than the virulent tuber ole bacil li. Suspensions of the a-

typical strains were prepared and cultured on fresh Low-

enatein ’s and Ogawa media . They are incubated at 25°C ,
37°C and at 45°C in internally i1lumi-n~ted incubators.

~-tc ~r~i4. -

The evidence of growth is roaarked during the con—

tinuous inspection of the cultures. A big number of these
- ¶ strains showed growth at 250C within three weeks or even

less. It should be noted that some strains exhibited their

characteristic growth rate only after subculture.
S The following tables show the important morbid cbs—

raoteri etic s of the collected atypic al nycobaoteria.

Twenty four strains belong to group II and four

strains belonging to group III were isolated during this

period.

These latter strains are characterized by their

rather slow growth. They may be rough or partially s o .

- 

- After re peated subculture, transformation to more eugonic

type y occur .

— 1 1 —
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- These strains may resemble avian tuberele bacilli,

however they are differentiated by the fact that the avian
- 

- tuberole bacilli can grow at 450C and their pathogenicity
- to the fowl and rabbits. On the other hand all atypical

strain s of group III reduce teilur ite in three days and

are Tween l~ drc]ysis negative. -

-

~~~~ - 
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1~
~~~~~ inoculation

Practically the guinea pig baa no resistance to in-
fectica with virulent tubercie bacilli. These bacilli cause

- 
- - progressive fatal disease, while the atypi cal ~ ‘cobscteria

are not pathogenic to this *nira l species. Moreover the
guinea pig tends to tolerate the coumensals of the speci—

I men which easily contaminate cultures. So less severe de—
- conta~iv~ation techniques are employed for guinea pig inocu.-

lation. This favours a higher survival rate of the ~~cobac-

-~~~ tez ia. - -

- Toung males weighing about 250-350 ga. are used. -I Cult ur es of the atypical ~~cobactsria strai ns grown on

- solid media are emulsified in *14n~ and prepared for  m o —
. culation. The ai~i~~~1 i inoculated subcutaneously into tb~

lower right flank. To guar d against loss of test by pre—

mature death of ~~~~~~~~~~~~~ two guinea pigs are usual ly inocu-

lated for each strain.
lii4 ~ s1a are kill .d six weeks after inoculation. The

fi~dii gs vary fron oc.pl.t.ly negativ. to the developesut
of s~~ changes. Sone strains produ c. local aboesses which

w last several weeks. Others ~~~ develop a11 aboesoes

- in the regional ]ympk sides.

4

- 16 —
SS



S -- _-~~~-5- _ _5 ~~~~~~~~~~~~~~~~
_

H

Most strain s produce self heRling gran”l~~~tous

lesions and are slightly pathogenic to the guinea pig.
- - - Primary cultures are used for inoculation.

It was coonon to find sons minute lesions and ne-

crosis in visceral lesions. In smear preparations no acid

fast bacilli were seen. A degree of pneumonia was sons—

times seen in the lungs. -

Drug suscept ibility:

Patterns of resistance are of considerable value

in disgnosis. -

In our study, the drug susceptibility tests of the

isolated atypical ~~oobacteria strains was done on primary

cultur es. -

Ogawa and Lowenatein’s Jeneen media were the chosen

solid media used in performing these tests.

It is essential to use a culture of well known drug

suso.ptibility as a control in every test to demonstra te

the activi ty of the drugs in the prep ared media. K. tuber-

oulosis strain H 3? RV is satisfactory for this purpose. -

Nøst colonies of the iaol*t.d ~~cobactsria strains

~~~e easily iseilsified with the exception of a few stra ins

which were not eaal2.y dispersed . It is Important to avoid

ol~~~s and to have th. suspension perfectly hc.og.nised.

— 1 7 —
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The result of reading those sensitivity tests is de-

termined by conpariug the amount of growth on control and

drug cont~1-ning media. It is essential that the inoculum

for each culture be of a demonstrated uniformity.

The concentration of the drug inoculum to be used is

ssp~osed to giv, at least fron 50 to 100 colonies on control

tube. -

Hoary concentrations should be avoided so that the

inoculum doss not exceed a certain concentration, otherwise

a confluent growth covers the surface of control tubes and

consequently a very snail proportion of drug resistant or-

gani s may result in the presence of a large number of a.-

lonies on the drug conta(n{.ig media insinuating more resist-

ance than that which is actually present.

Solutions of the antituberculous drugs are prepared

and incorporated in the media.

9treptc~ roin, pars amino salicylio acid and isomico-

tinio I~rdrsside, antitub.rculous drugs of the first lii. ,

az. used together with other drugs of the second line namely,

thiosemioarbssone, cyoloserin., psr as4~~—4d. and rifampicin.

Thee, ocnosntratiosa of each drug are emplcy.d . They

S 
ar. presented in the followings

— 18 —

- - _5 ~~~V~~~~~~ 5 ~~~~~~~~ ~~~~~~~~~~ - _~~~ _ — ~~~~S
_
~~~~ 

- —



I ~; -

.

3

Dmt lit cone. 2nd cone. 3r d cone .

Str .ptc~~cin 6 20 200 mg/mi
P A S  1 5 25 ag/ml
I N H  0.2 1 5 mg/mi
Thioseaioarbazone 2 10 50 mg/mi
Cyclo.erine 10 20 40 ag/al

PyrssIna~4de 10 20 40 ag/mi

Rifsmpicin 4 8 32 mg/mi
As the drug contai ning media should not be stored

more then four weeks, we prep are only the quantit y re-
¶ quired for this limited period.

Media ecntRi-ning the different drug concentrations

together with two tubes containing media free fron the

drug are inoculated with 0.1 ml of the sta~ isrdised bac-

terial suspension. The drug free media tube s are the

controls. - The inocuium is spread as evenly as possible

over the whol. ~~ fsoe of the tubes .

The resu lts of the susceptibility are reported by

o’~.psring th. amount of growth on the drug containing

media and the drug free media. A highly sensitive str ain
exhibits growth only an th. control tub es whereas a re-
pistant strain shows growth in the tube containing the

hIgh.st conosntzation of the drug. - - 
-

— 1 ~~—
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As the result of the drug susceptibilit y is based

on comparing the amount of growth on control and drug con-

taining media, the inocuium should be of a precise uni-

f ormity for each culture. Homogenisation of the inoculum

and avoiding large clumps is important.

The inoculum must be of a concentration that can

give rise to 50-100 colonies on ;the contr ol media, but it

should not be too heavy to result in a confluent growth,

for in this case a very small proportion of drug resistant

strains may result in the presence of a large number of

colonies on the drug media and may suggest more resistance

then that which is actual ly present.

In this work the susceptib ility of the isolated

strains was described as slightly, moderately or highly

resistant depending on the presence of growth.- Growth on

drug media not exceeding ten colonies is ignored if the

oontrol media tubes reveal, a confluent growth.

If there is growth on all the drug containing media

including the highest concentration , the result is record-

ed as highly resistant.

When the growth appears on the first and second drug

concsntrstions and does not appear on the third, na ]y,

the hi gh est concentrat ion, the result is recorded as slight—

17 sensitive
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If the growth shows on only the first tube, and doeø
not appear on the second and third concentrat ions, the re-

sult is recorded as moderately sensitive.

The strain is recor ded as sensitive if no growth ap-
pears even on the lowest drug concentrat ion.

The results of the sensitivity tests of the isolated
atypical Vcobaoter ia are presented as follows :

STREP PAS 11411 THIO CYCL PZL RIFAMP

Sensitive 2 0 0 2 4 0 4
Slight.resist. 2 2 2 5 4 0 3

I4oderat.resist. 4 1 3 5 5 1 6
Highly msist. 20 25 23 16 15 27 15

Total 28 28 28 28 28 28 28

A]*ost all the isolated atypical strains are resistant

to psra amino salioylic acid and pyrazinai.ide. 
-

- Strains of group II are less susceptible to the anti-

I tuberoulous drugs of the first line: str.ptc.~ycin, peraamino-

I salicylic acid and isontaside.

I Strains of group III are also resistant to the same

I drugs although s~~~ are susceptible.

I Both group. show a varied susceptibility to cycles.- 
—I rim. and rifampicin more than to other antituberoulous drugs.

1 Agmin the non pig ent.d strains are more resistant than
the pigmented strains.

— 2 1 —
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Cytochemical tests:

Some useful cytochenical test s were used to differen-

tiate the isolated atypical i~ycobacte ria . It is evident that

moat of these strains may be identifie d by their rate of
— growth, pigmentation and colonial morpholo~~, but the use of

thee, biochemical tests is a further step upon which we can

rely in our identificatio n. Moreover, they are conaidered a

rapid means of diagnosis compared with the animal inoculation

and culture techniques.

Cytocheaioal neutral red test :

The atypical aycobaot.r ia are neutral red negative .

Only virulent strains of ~ ‘-cobacter ime tuberculosis take up

the neutral red in alkaline buffer solutions , whereas aviru—

lent stra ins fail to do so. It is also noticed that neutral

red +ve cultures of ~ ‘cobaoteriua tuberculosis produce tu-

berculosis by guinea pig inoculation, whereas the atypical -

~~cobaoteria which are neutral red negative , produce no

lesions by ~n1.*~ inoculation .

The depth of colour obtained varies according to the

sine of the inoculum, the time of incub ation and the bacte-

rial cont~~inaiits.

— 2 2 —



Arylsulfatase test:

This test is performed mainly for strains of group IV,

rapid growers atypical uVcobacteri a. These organisms are able

to split phenolphthalein from tripotassium pheriolphthalein

sulphate . A positive teat is indicated by a pink colouration

while a negative teat pre sents no change in colour .

Growth on Mac Conkey agar :

Some rapid growers, M. fortuitum , can grow on Mao Con-

key agar and this helps to differentiate them fr om other ra-

pidly growing i~~cobacteria .

Iron uptake :

In this teat only the rapid gr owers , such as M. fortu l—

tum and 14. phlei are posit ive. This is recorded by the rusty

br own colour which appears on the colonies and the tan dis—

colouration of the medium.

Catal*se test :

When several colonies of the ~~cobaoteria are suspend-

ed in s~1 1n phosphatase buffer at pH 7 and placed in a vater

bath at 68°C for 20 minutes, a positive re sult definitely

indicate s a species other than tuberc le bacilli . A high or

even a moderate activity is diagnostic for atypical ~y-cob.o—

t.r l* strains .
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Niacin test :

This teat is very useful to differentiate the atypical

strains from the tubercie bacilli. M. tuberculosi s is cha-

raoteri aed by its abundant niacin production, more so than

any other ~~cobaoteria. Niacin negat ive M. tube rcle bacilli

are exceedingly rare , while on the other hand +ve niacin

with strains other than 14. tuberculosis is also rare . In

case of a negative result associated with evidence of 14.

tuberculosis , repeat the niacin test using a more luxuriant

growth.

There is no advantage in doing niacin test on strains

which are ecotochrcmogenic , photoohranogenic, or rapid grow-

ers. However the possibility of encountering individual

niacin +ve strains of group III non—pigmented , must not be

ignored.

Nitrate reduction test:

The nitrate reduction test is of conside rable signi-

ficance tn the ident ificati on of slow growing ~ycobaoteria.

K. tuberculosis and K. Kanasait are stro ngly nitrate re—

ducta se positive , whereas the atypical strain s of group II

scotochrcmogens and strains of group III , Battey, are nega-

tive or at most very weakly positive.
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Tellur ite reduction test :

This teat is useful to identif y rapid gr owers , as

the colourless potassium tellurite salt is re duced to

black metallic tellurium with in three to four days. This

distinctive property served to ident ify some strain s of

group III

Tween 80 hydrolysis test :

The enzymatic hydro lysis of Tween 80 releases oleic

acid changing of neutral red. The result is recorded as

f positive when the colour changes from the original amber

to a pink or red colour .

Most strain s of M. Kanaasii are positive within 5

days. Some scotochromogens and Battey strains are negative

whereas the H. tuberculosis cultures are positive in 10 —

20 days.

In the period from April 1972 to August 1976 ap-
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pr &te]y 61700 samples of sputum were cultured in the

central tuberculosis laborat ory in Cairo. 22.68% were po—

sitive for tuber cle bacilli . 346 strains of atypical ~ r—

cobacteria were isolated giving an incidence of 2.47 per

cent among the positive cultures.

— 2 5 —

—S -.- -- - -5 ,~~——-—--- —S.S-----—----—- - -5-- --- - -- 
- 

—- 5 —



- — 

- - -

31h chr omogenio ~~cobacteria strains comprising both

group I and group II were identif ied in this collection.

- 
36 of these strains belonged to group I, while 278 fall
under group II

- 
23 strains of atypical ~ rcobacteria isolated were found

-~ - to belong to group III aM 9 stra ins belonged to group IV.
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