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Tuberculosis In Nakorn Chiangmai Hospital
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Tubercle bacilli or myecobacteria can
be demonastrated readily by microscopic and
culture procedures.. The only sure method
of determining the virulence of these mic-
roorganisms has been by use of appropriate
animal inoculation. From time .to time
workers have suggested new techmiges for
_rapid determination of the virulence of my-
cobacteria. The most interesting of the
newer tests have been the growth pattern
(cord formation) the description of micros-
copic morphology of colonies in certain
specific media and reaction of tubercle bacilli
with a specific chemical agent (the cytoche-
mical reaction.)

It was the purpose of this investigation
to study the correlation between these tests
of virulence and the classical determination
of Mycobacteria, in Nakorn Chiang Mai
Hospital _

Materials and Methods.

A. Culture ;-

Urine, spinal fluid and other material
not contsminated with other bacteria may
be concentrated by centrifuging and cultered

directly. Sputum and stool are first treated

“failed to form' cofds weté avirulent.
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with sodium. hydroxide which is toxic' con-
taminating microorganism but. less so -for
tubercle bacilli. The liquefied specimen is
then neutralized with hydrochloric acid and
inoculated into

centrifuged .and sediment

Lowenstein Medium {Difco).- Incubation of
the inoculated media is continued for 8

weeks.
B. The virulence and the classification
1. Cord formation (T'he growthy pattern,

3, 9.

of human and eugonic bovine tubercle bacilli

It was noted that virulent strains

form microscopic serpentine cords of varying
length and thickness, which are made up of
individual organisms lying side by side and
end to end in parallel alignment. It was
also noted that those eugonic variants which
The
most saprophytic strains are negative.

This cord formation is best observed
by making smears of the condensation water
from positive TB cufture on Lowenstein

Media.

‘2. Auramifie test. Erlich (2) observed that

when Mycobacterium tuberculosis was rubbed
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on to the filter paper impregnated which
auramine, a bright yellow dye, the color of
the dye persisted for more than 2 minutes
after the addition of 0.5% NaOH. Auramine
papers containing nonpathogenic mycobac-
teria were completely decolorized. The
unclassified - mycobacteria gave positive reac-
‘tions, but the color produced varied from

yellow to brick-red.

3. Catalase activity test studied by Kubica
an;i others (6,7) demonstrated acid fast
which
is detected by the breakdown. of “hydrogen

bacilli produce the enzyme catalase,

peroxide and the active evolution of gas(O 1)
bubbles. Detection of catalase activity has
proved useful in two ways; (a) tubercle
bacilli that become resistant to isoniazide
‘will lose or show a lessened catalase activity:
(b) the catalase activity of human or bovine
strains ‘may be sclectively inhibited by heat..

~Catalase activity: may be determmed
in two ways;

1. At room temperature, 0.5 ml of a
1:1 mixture of 10 % Tween 80 and 30 %
~ hydrogen: peroxide is added directly to a
culture slant of Lowenstein mediﬁm. A
posmvc catalase test is 1nd1cated by an

active evolutlon of grossly vmblc gas bub-

bles within 2 minutes. o

+ 2. To determine the effect of pH ééd
_;c'érhpér'aturel- on catalase activity several
’s;pé‘de‘fuls of growtﬁ are scraped ‘from the

culture ‘stant and suspended in 0.5 ml phos-

phate buffer, pH 7, In"a Scréw- capped tibe

around the colonies for over night,
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and place in a 68°C. water bath for 20

minutes. After cool'ng to .room tempsrature,

0.5 ml of the tween 80-psroxide mixture is

added, and the reaction is observed as be-

. fore.

4. Neutral Red test. (5) Dubos and Mid-
dlebrook (1) were the first to show that
virulent strains of Mycobacterium rtubercu-
losis were able to bine the dye, neutral red,
in an alkaline aqueous medium, while the
noncord forming variants of tubercle bacilli
and nearly all Saprophytes would not take
up the dye.

5. Niacin test (1) Strong niacin prbductioﬁ
by an acid fast bacillus from a clinical
specimen is strong evidence of its identity
as a human tubercle bacillus. Conversely, an
accurately performed test resulting in a
negative reaction indicates another species of
mycobacterium. The niacin test” is done
by adding a few drops of water or saline
solution to the Lowensteinmedia and placing
the tube so that the liquid remains on and
one or
two drops of extract are then  transferred
to a white porcelain spot plate, and two
drops each of the follo'iwi,ng reagents are
added (1) 4% aniline in 95 %
which should be 'ﬁeairly colorless, and (2) 10%

‘ethanol,

aueoue cyanogenbromide. ' {'Both reagents

aré ‘stored in the refrigerator in brown

" dropping ‘bottles, and’made up fresh each

month.) ©  Positive reaction gives a yellow

“color.
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6. Thioglycollate test. (8,10.) This usaful
-test, depends on observation of growth or
its absence in fluid tl‘lioglycollate medium
when inoculated with a mycobacterium.
All virulent eugonic strains of mycobacte-
rium fail to grow in ‘this medium; bovine
and avine strains require 4 weeks incubation
to appear, Many strains of unclassified myco-
bacteria will grow in thioglycollate medium,
but development is slow, and dysgonic,
requiring 2 to 4 weeks for initial growth.
All saprophytic strains give positive results;
growth is rapid (1 to 2 days) and luxuriant,

with pellicle formation.
Results.
During the years 2507 to 2510, the

clinical laboratory examined 2516 specimens
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more than 10 colonies were tested for viru-
lence by cord formation, auramiﬂe test,
catalase activity test, neutral red test, niacin
test, of these 81 strains were positive by
the niacin test, and only one strain grew

in the thioglycollate media. (see table 3)

Table 1. The clinical laboratory examination

Year | Cultures | Culture positive for TB.
2507 | 456 c;xse,s 50 cases | 10.98 %
2508 606 ,, | 84  ,, 13.86 %
2509 | 760 ,, | 54 7.10 %
2510 [ 694 ,, | 38 5.48 %

Table 2. Number of |positive TB cultures

in various age groups

for tubercle bacilli from patients who were Age between Cases
admitted to the hospital for a condition
. 1—16 years
other than tuberculosis. More than 9% of (120 6
. the specimens were poitive. (see table 1) 21:39 :: 19
The ages of the patients with positive 3140 14
cultures ranged from 1 to 79 years. A 4150 ,, 14
comparison of the -number of cases for 51—60 ,, 14
different age groups is given in table 2. 61—70 12
71— 2
The 82 positive cultures which grew
Table 3. Results of the tests
Strains Cord Catalase test neutral red niacin -{auramine t}“:-
direct | heat ' gyeo.
81 strains + ve + ve neg + ve + ve + ve neg
r, +ve + ve | neg + ve neg +ve |t ve
. hvti 1 week
saprop ytlcl lneg + ve + ve neg neg neg + ve !
strain 4 days
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Discussion.

lOf the 82 strains are virulents, 81
gavrc a positive niacin test, and only one
strain grew on thioglycollate media.  The
saprophlytic strain used as a negative control
was obtainied from Dr. Leon J Le Beau*
We found that only one strain is atypical
strain (Unclassified mycobacterium) which
gave an orange color colony. In - those
specifnens digested with 4% sodium hydro-
xide, the atypical tuberculosis organisms
may have been killed. More over, although
the significance of ‘‘atypical mycobacteria”
isolates is still unclear, (Ellner and Elbogen),

(4) there is an increasing appreciation of

Vol. 1 No. 3

disesse in man caused by atypical tubercle

bacilli.

The clinical laboratory examined 2516

. specimens for tubercle bacilli from patients

who were admitted to the hospital for a
More
We

condition other than tuberculosis.

than 9% of specimens were positive.

‘can assume from the results of the cultures

at this hospital that this may represent only
a small preportion of the actual TB. car-

riers among the population of Chiang Mai

‘who enter this hospital for treatment and

management of some disease other than

tuberculosis.

" *Department “of Microbislogy College of Medicite;Hlinois “Um'versity; ‘Chicago
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