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RADIOMETRIC STUDIES ON THE OXIDATION OF (1.%C) FATTY ACIDS BY
DRUG-SUSCEPTIBLE AND DRUG-RESISTANT MYCOBACTERIA

Edwalde E. CAMARGO, M.D. Theresa M. KOPAJTIC, Glinda K. HOPKINS, Nancy P. CANNON &
Henry N. WAGNER JR., M.D.

ABSTRACT

A radiometric assay systern has been used to study oxidation patterns of
(1.14C) fatty acids by drug-susceptible and drug-resistant organisms of the genus
Mycobacterium,

Two strains of M. tuberculosis susceptible to all drugs, H,Rv and Erdman,
were used. Drug-resistant organisms included in this invesfigation were M. tu-
berculosis H, Rv resistant to 5 ug/ml isoniazid, M, bovis, M. avinm, M. intracellu-
lare, M. kansasii and M. chelonei. The organisms were inoculated in sterile reac-
tion vials containing liquid 7TH9 medium, 10% ADC enrichment and 1.0 uCi of one
of the (1-¥C) fatty acids (butyric, hexanoic, octanoic, decanoic, lauric, myristic,
palmitic, stearic, oleic, linoleic, linclenic). Vials were incubated at 37°C and the
' 4CO, envolved was measured daily for 3 days with a Bactec R-301 instrument.

Although each individual organism displayed a different pattern of fatty oxi-
dation, these patterns were not distinctive enough for identification of the orga-
nism. No combination of fatty acids nor preferential oxidation of long chain or
of short chain fatty acids were able {o separate susceptible from resistant or-
ganisms. FPurther investigation with a larger number of drug susceptible myco-
bacteria including assimilation studies and oxidation of other substrates may be
required to achieve a distinction between drug-susceptible and drug-resistant my-
cobacteria. '

KEY WORDS: Mycobacteria; MC-Fatty Acids; Oxidation patterns; Radiometric
system; Drug-resistance.

INTRODUCGCTION

The idea of using carbon-14 labeled fatty
acids as substrates to study mycobaterial meta-
bolism resulted from an incidental finding in
one of the experiments with M. lepraemu-
rium>s. It was observed that polysorbate 8¢
markedly enhanced the oxidation of (U-MC)
‘acetate by this organism. It was assumed that
oleie acid, which is part of the chemical struc-
ture of polysorbate 80, was responsible for

increased oxidation rates of (U.M4C) acetate, An
investigation of the oxidation rate of (1-4C)
oleic acid revealed a “CO, production compa-
rable to that of (U-MC) acetate and led to a
study of the entire series of (1-4C) fatty acids.

Because some radiometric similarities had
already been found with M. lepraemurinm and
M. tuberculosis 4, the study of the (14C) fatty
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acid series was extended fo include the latter,
Preliminary experiments showed differences in
the oxidation rates of fatty acids between the-
se organisms and led to the hypothesis that oxi-
dation patterns of fatty acids might provide 2
basis for differentiation of mycobacteria. For
example, a comparison of oxidation patterns of
M. lepraemurium, M. bovis, M. jtuberculosis
(HRv and Erdman) showed significant differ-
ences 7. Also, preliminary results with isonia-
zid-resistant and isoniazid-susceptible strains of
M. tuberculosis suggested that oxidation pat-
terns of fatty acids and amino acids might

help fo identify susceptible and resistant or-

ganisms 8,

The present study describes s series of ex-
periments in ‘which oxidation of (1.M4C) fatty
acids was used in an attempt to differentiate
susceptible and resistant strains of mycobac-
teria.

MATERIALS AND METHODS

Preparation of Bacillii The organisms obtain-
ed from Trudeau Mycobacterial Cultura Collec-
tion (Saranac Lake, NY.) included M. tuber.
culosis HoRv (TMC 102) fully susceptible; M.
tuberculosis H,Rv (TMC 303) resistant to 5
ug/ml isoniazid (INH); M. tuberculosis Erd-
man (TMC 107) fully susceptible; M. bovis (TMC
602) resistant to 5 ug/ml INH; M. avium (TMC
706) resistant to 5 ug/ml INH, 10 ug/ml INH,
10 ug/ml para-amino salicylic acid (PAS), 2
ug/ml streptomyecin (SM), 5 ug/ml viomycin
(VM), 5 ug/ml kanamycin (XM), 30 ug/m! cy-
closerine (CS), 5 ug/ml ethionamide (ETA),
12 ug/ml ethambutol (EMB), 5 ug/ml rifampin
(RIF), 50 ug/ml pyrazinamide (PZA), suscep-
tible to all others; M. intracellulare (TMC 1403)
resistant to 5 ug/ml INH, 10 ug/ml PAS, 2
ug/ml SM, 5 ug/ml KM, 5 ug/ml VM, 30 ug/m?
CS, 6 ug/m! EMB, 0.2 ug/ml RIF, 50 ug/ml
PZA,. susceptible to all others; M. kansasii
(TMC 1201) resistant to 1 ug/ml INH, 2. ug/ml
SM, 6 ug/ml EMB, 0.2 ug/ml RIF, 25 ug/ml PZA,
susceptible fo all others; M. chelonei (TMC
1542) resisfant to INH, SM, PAS, VM, CS, ETA,
RIF, PZA, susceptible to 50 ug/ml KM. Al
organisms 'were received in 3 ml sterile serum
vials contajning 2 ml of bacterial suspension in
liquid 7TH9 medium (Balimore Biological La-
boratories, BBL). These suspensions were im-
mediately transferred to sterile 250 ml erlen-

10

meyer flasks with gauze plugs, containing 50
ml of liguid 7TH% medium with 10% albumin.
dextrose-catalase (ADC, BBL)} enrichment and
0.05% polyscbate 80. The organisms were incu-
bated at 37C for 6 to 11 days and then homeo-
genized with a Sorval Omnimixer (8.5 speed
scale} twice for 30 seconds. The number of
bacteria was estimated using MacFarland ba-
rium sulfate standards?2 The final suspension
was further diluted with sterile 7TH9 medium
to yield from 1 x 108 to 6 x 108 bacteria per mil.
Part of this suspension was again diluted 1:10
with 7TH9 medium, divided info 2 ml aliquots

dispensed in sterile plastic tubes and stored

at -70°C for future experiments.

Experimental Media: ZLigquid 7HS medium
with 10% ADC enrichment and no polysorbate-
was used with all the organisms tested.

Reaction System: The reaction system for de-
tection of ¥CO, consisted of 0.8 ml medium
in a 5.0 ml multidose sterile glass vial with
0.1 ml of bacterial suspension and 0.1 ml (10
uCi) of MC-substrate. The following (}-14C)
fatty acids (Amersham Corporation) were used
with all organisms: butyric, hexanoic, octanoic,
decanocie, lauriec, myristic, palmitic, stearic,
oleic, linoleic, and linolenic. In preliminary ex-
periments ?, (1-1%C) fatty acids were dissolved
in ethyl alcohol or methyl alecohol (lauric). A
comparison of #CO, output from alcohol dis.
solved and bovine serumn albumin (BSA) — ca-
talase complex dissolved (1-#C) fatty acid de-
monstrated a better oxidation rate 'when using
the latter (Fig. 1). In the present study, all
uCi of (1-4C) fatty acid were dissolved in 1.0
fatty acids were prepared as follows: a) 2500
uCi of (1-¥C) fatty acid were dissolved In 1.0
ml of 0.01 N KOH; & 1.0 ml of a 30% solu-

“tion of BSA in Tyrode’s solution was added; c)

0.05 ml of 0.1 N HCl were added and pH
checked between 6.5 and 7.0; d) the solution'was
filtered through a 0.22 u pore size membrane
filter (Millipore Corporation); e) 0.25 ml of
sterile catalase (50,000 — 59,000 units/ml} were
added; f) sterile water was added to Dbring the
final solutionn to desired volume. All specific
activities were lowered to 25 mCi/mM by addi-
tion of the corresponding non-radioactive fatty

acid.

As indicators of metabolic activity of the

'organisms, 14C-formate_ (25 mCi/mM) and
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(U-1C) acetate (25 mCi/mM) were used 6. All
vials were prepared at least in triplicate. Con-
trol vials were prepared in the same way, but
with autocloved bacteria added. Each experi-
ment was repeated at least twice.

Radiometric Measuremeni: All vials were in-
cubated at 37°C. An ion chamber device (Bactec
R-301, Johnston Laboratories, Cockeysville,
Md.) was used to measure bacterial metabo-
lism. The vials were sampled daily for 3 days.
Results 'were obtained as “index units” (100
units = 25 nanocuries of “C activity). Mean
and standared devidation of the cumulative
4CO, production for each substrate over the
entire experimental period were calculated. Re-
sults were expressed as percent lauric acid oxi-
dation. :

Sterility Testing: Sterility tests were perform. -

ed on positive samples and consisted of sub-
culture on chocolate-agar plates and radiome-
tric sterility testing with (U-¥C) glucose 10.13,

RESULTS

Figure 1 shows a comparison of 4C0O, out-
put from aleohol dissolved and BSA-catalase
complex dissolved (I-MC) fatty acids with M.
tuberculosis M, Rv fully susceptible (TMC 102)
Higher “CO, production rates were obtained
when the fatty acids were dissolved in BSA-
catalase complex. Similar results were found
with M. aviom and M. tuberculosis H, Rv re-
sistant to 5 ug/ml INH (TMC 303).

When exposed to the entire (1-MC) fatty
acids series, M. taberculosis H,;Rv fully suscep-
tible (TMC 102) showed highest oxidation rates
with octanoic, decancie, lauric, and myristic
acids. Low oxidation rates were found with
butyric, hexanoic, linoleic and oleic acids (Fig.
2, Table I).

M. tuberculosis Erdman showed preferen-
tial oxidation with hexanoic, lauric, palmitic
and linoleic acids. Intermediate oxidation rates
occurred with decanoic, myristic, stearic and
oleic acids. Lower oxidation rates were found
with butyric, octanoic and linclenic acids. (Fig.
2, Table I).

M. tuberculosis H,Rv resistant to 5 ug/ml
INH (TMC 303) showed two distinct sets of
consecutive fatty acids with high oxzidation

cunueamve “eo, PRODUCTION (INDEX UNITS )

METABOLISM of (1- “c)FATTY ACIDS by
M. tubsrcuiosis . HylRv (S}
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Fig. 1 — Influence of BSA-catalase complex on the oxida-
tion rates of (1-14C) fatty acids by M. tuberculesis H, Rv
fully susceptible to drugs (TMC 102) in THY9 medium.

rates: octanoie, decanoic, lauric, and myristic
acids; stearic, oleic and linoleic acids. Inter-
mediate oxidation rates occurred with butyric,
hexanoic, palmitic and linolenic acids (Fig. 2,
Table I).

Except for bufyrie, hexancic and linolenic
acids, high oxidation rates were found for all
other fatty acids with M. bovis (Fig. 2, Table I),
especially decanoic and octanoic.

M. kansasii showed intermediate oxidation
rates with palmitic, oleie, linoleic and linclenic
acids. High oxidation rates were found with
all other fatty acids, especially myristic (Fig. 3,
Table I). Hexanoic acid was not tested with
this organism.

"I contrast, M. chelonei showed low oxida-
tion rates with hexanoic and myristic acids, in-
termediate rate with linolenic and high oxida.
ton rates with the remaining faty acids (Fig.
3, Table I). oo . : i
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TABLETI
Oxidation atterns of {(1-4C) fatty acids by mycobacteria *
»
2 % ] z
=] = =
El B El g g g
£ £2 g ] H g g
23 4 £% E | 5 £
L3 3 3 ;q' = ; (%} 's L
. . B . ; ) .
= =B 28 = g - & E
Butyric 659 = 173** 96 = 133 879 = 57 228 = 41 1477 = 141 1693 = 158 1529 x 202 1243 + 193
Hexanoie 626 = 151 2547 + 186 093 = 191 249 = 21 NT 603 = 90 NT 1243 = 123
Cetancic 1941 =+ 237 1008 + 265 1815 = OB 1265 = 83 1398 + 141 1918 + 248 2315 = 202 1803 = 315
Decanoic 2330 = 218 1592 &= 212 2138 = Y6 1524 & 384 1178 & 188 1580 £ 203 1613 = 180 1786 * 350-
Lauric 2157 + 316 2653 + 133 1910 + 13¢ 1037 &£ 73 1571 =+ 204 2257 = 406 2248 + 135 175l = 208
Myristic 2049 = 151 1645 = 239 1086 + 267 1193 & 93 1744 == 157 813 £+ 90 a7 £ 90 1821 + 158
Palmitie 1057 + 129 2334 = 186 1261 = 13¢ 1213 = 145 1021 + V9 2144 =+ 35¢ 2360 = 247 2049 x 368
Btearie 1553 + 86 1565 == 150 1976 + 134 1234 + 218 1650 = 189 1625 = 181 1776 = 180 1576 = 210
Oleic 798 = 86 1751 + 106 1967 = 210 913 = 135 BBO x: 204 ITIS £ 226 2270 = 202 2204 & 280
Linoleie 669 = 86 2045 £ 239 2101 + 191 I276 £ T8 911 = 94 2392 x 248 2765 & 562 1751 == 88
Linolenic 1100 = 43 1341 = 80 1070 £ 153 B0 x 104 927 + 283 1151 = 73 1528 & 180 1138 = 153
* cumulative 40O, production over 3 days as metabolic index units
** Mean == standard deviation
NT = not tested
8 = Susceptible to all drugs (TMC 102)
R = Resistant to 5 mg/ml isoniagid (TMC 303)
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Fig. 2 — Pattern of (1-4C) fatty acid oxidation by M. tuberculosis H Rv fully susceptible to drugs (upper leff), M. tu-
bereulosis Erdman (Jupper right), M. tuberculosis .H,,Bv resistant fo 5 ug/ml isoniaxid (lower left), and M, borts
{lower right). All organisms were tested in ligquid 7H9 medium with 10% ADC enrichment. .
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Linoleic acid was the best substrate with
M. infracellulare. High oxidation rates were
also found with octancic, lauric, palmitic and
oleic. Intermediate rates occurred with butyric,
decanoic, stearic and linolenic. Mpyristic was
poorly oxidized and hexanoic was not tested
with this organism (Fig. 3, Table I).
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- M. avium oxidized the entire fatty acid se-
ries very avidly, particularly oleic and palmitic
(Fig. 3, Table I).

In o'rdef to simplify the results presented
in Table I and fipures 2 and 3, an arhitrary
threshold set at > 50% lauric aeid oxidation
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Fig. 3 — Pattern of (1-%%C) fatty acid oxidatlon by M. kansasii (upper left), M. chelonei (upper right}, M. infracelln-
lare (lower left), and M. avimm (lower right). All organisms were tested iz liguid TH9 medium with 10% ADC enrichment.

was chosen to eliminate poorly oxidized subs-
trates. Table II shows the results of this
approach.

Five convenient substrafes were chosen in
Table II, with the purpose of differentiating
the organisms used in this study. This simpler
approach included butyric, myristic, oleic, ILi-
nolenic and hexanoic (Table III). However, as
can be observed in Table II, it was not possi-
ble to separate M. tuberculosis H,Rv TMC 303
from M. bovis.

As expected, “CO, production was not ob-
served in the control vials and all sterility fests
were negative.

ria 13,18.31,24,25,27,

DISCUSSION

Patty acid synthesizing enzyme activity has
been found in extracts of several mycobate-
These ‘studies have shown
that a variety of long chain fatty acids are
formed, from 12 to 26 carbons, by addition of
two carbons to the acceptor fatty acid’s carbo-
xyl end. Acetate, malonate and NADH are es-
sential for these reactions. There is also evi-
dence that M. tuberculosis accumulates lipids
during exponential growth!, with a synthesis
of mycolic acids that parallels the growth ra.
te3. Some of the short and long chain fatty

-aelds were preferably incorporated into trigly-
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TABLEI
(1-15C) fatty acids with significant oxidation- rates

M, tuberculosis
chelonel

(Erdman)
(H_ Rv R)
M. bovis -
M., avium

M. tuberculosis
(H, Rv-8)

M. tuberrulosis

Butyric
Hexanoic
Octanoic
RPecancie
Tauric
Myristic
Palmitic
Stearic
Qleic
Linoleie
Linclenie

L E+ M. infracellulare

coet+t+++++ %-E— M. kansusH
Frt btttk

ocoocotet+t++oo
et+++t+++ot+ e
e+t ++++++ o0
ett+++4+++eoo
et+++Ffet+d+t+ o+ M

+ = > 509% acid oxidation
0 = < 509 lauric oxidation
NT = not tested
S — Susceptible to all drugs (TMC 102)
R = Resistant to 5 ug/ml isoniazid (TMC 303)

TAEBLEYE IO
Oxidation pafterns of selected (1-1C) fatty acids by
myeobacteria

Bubyric Myristic Oleic Linolenic Hexanoic

M. tuberculosls ) 0 0 0
(H,Rv-5)

M. tuberculosis 0 -+ + 0 +
(Erdman)

M. tuberculosis 0 + + 0 0
(H,Rv-R) .

M. bovis 20 4 + 0 0

M. kansasii + + 0 o NT

M. chelonei -+ [} + 0 0

. ntracellulare o} 0 -+ —+ NT
M. avium - + 4 N +

8 — susceptible to alli drugs (TMC 102)
R = resistant to 5 mg/ml isoniazid (TMC 303)

cerides 19, or into phospholipids 2 and retained
in the cell whereas some of them were trans-
formed into by-products and excreted into the
medium 6%, '

The excretion of by-products into the me-
dium may represent a mechanism of elimina-
tion of toxic substances, An example of such
a toxic effect was observed with oleic acid; in
high concentration it inhibited the growth of
tubercle bacilli, but in low concentration. it
enhanced growth of this organism, as did bu-
tyric and decanoic 2. This inhibitory effect
caused by fatty acids on M. tuberculosis

14

(H,Rv) and M. bovis first increased with the
carbon chain length to a maximum with de-
canoic and then decreased. On the other hand,
KONDO and KANAIY also studied the bac-
tericital effect of fatty acids and found that
myristic acid acid had the strongest lethal
effect on M. tuberculosis H,Rv and on M. bo-
vis: longer and shorter chain fatty acids were
less toxic than myristic. Such toxic effects or
a possible inhibitory effect on bacterial engzy-
mes involved in lipogenesis ¥ probably would
not occur with the smal! amounts of fatty
acids used in our experiments (approximately
4 x 108M per vial). Therefore, one could only
speculate whether or not the enzyme systems
of the organisms included in our experiments
are sensitive enough {0 recognize potentially to-
xic substances and either transform them into
non-toxic triglycerides or excrete them as by-
products. '

Long chain fatty acids have been shown to-
have a stimulatory effect on oxygen uptake by
M. tuberculosis, A similar mechanisin could be
present in other mycobacteria and would ex-
plain the various oxidation rates observed in
our experiments. It is also conceivable that
the magnitude of the stimulatory effect varies
from one organism to another for the same
fatty acid. Therefore, the preferential oxidation
of one or more substrates over the others by
& particular mycobacteria could be due to the
toxic nature of the substrate, to the stimulatory
effect on oxygen uptake, to a combination of
both or because the substrate, for some res-
son, is particularly suitable for the energy
needs of the organism.

Assimilation studies with M. lepraemurinm
and M. tuberculosis H,Rv fully susceptible to
drugs %7 allowed us to identify fatty acids used
primarily as energy sources and fhose used
primarily as carbon sources. We also found
that adsorption: of the fatty. acids of higher mo-
lecular weight such as lauric, myristic, palmi-
tic and stearic could have been a determinant
of the assimilation process. With M. tubercuo-
losis most ©of the substrates were used as hoth
carbon sources and energy sources, whereas
lauric and formate were used chiefly to provi-
de ettergy. With M. Iepraemurium, lauric was
the best energy source. and carbon-2, but not
carbon-1 of acetate the best carbon source. Be-
cause assimilation studies with radiochromato-
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graphic analysis were not performed in the pre.
sent investigation, identification of the role each
individual fatty acid was playing in each or
ganism was not possible,

Studies of M. avium have shown that pai-
mitic acid is necessary for maximal cell divi-
sion rate and that cell division occurs when
palmitic acid uptake ceases 22, When M. avium
was pregrown to filamentous stage in the pre.
sence of palmitic acid and then transferred to
& fresh medium lacking fatty acid, the cells
divided at a very slow rate and did not frag-
ment ®. This means that the elongated cells
were not “committed” to fragmentation in the
absence of palmitic acid. These findings sug-
gest the presence of similar “commitments” to
fragmentation with a particular fatty acid in
other mycobacteria. An investigation of M.
avinm metabolism of the (1-MC) fatty acid se-
ries would be revealing, particularly if one
found palmitic acid as the preferred substrate
for this organism. This might indicate that pre-
ferred MC-substrates detected radiometrically
are eventually the fatty acids to which the
respective organisms are “committed” for cell
division. Results of our experiments with M.
avium showed that oleic and palmitic acids
were the best substrates with this organism.
Assessment of the role these fatty acids are
playing in M. avium's metabolism could have
been revealing if for example, palmitic acid
was found to be more important as carbon
source than energy source. Unfortunately, as-
similation estudies and radicchromatographic
analysis with this organism were not done in
our experiments.

The enzyme systems of the various orga-
nisms used in this study did not oxidate the
entire (1-4C) fatty acid series at the same rates.
Moreover, the different oxidation rates for the
various fatty acids also varied from one orga
nism fo another. Therefore, to some extent,
differential oxidation patterns could be recog-
nized, Although each individual organisms dis-
played a different pattern of fatty acid oxida-
tion, these patierns were not distinctive enough
for identification of the organism. For exam-
ple, 2 combination of poor oxidation of buty-
ric and hexanoic which could be distinctive of
M. tuberculosis H. Rv fully susceptible to drugs
(TMC 102), was also found with M. bovis. Very
poor oxidation of myristic was an infrequent

finding, but could not be used to differentiate
M. infracellulare because M. chelonei showed
the same pattern. In our preliminary studies,
a comparison of M. tuberculosis HyRv fully
susceptible with M. tuberculosis H_Rv resis-
tant to 5 ug/ml INH and M. avium, suggested
that: the susceptible strain preferred short chain
fatty acids, whereas the drugresistant orga-
nisms oxidized long chain fatty acids also.
However, as other drug-resistant mycobacteria
were added to our study, a trend similar to
that of M. tuberculosis H,,Rv fully susceptible
was also noted with M. kansasii. These findings
suggested to us that the use of a threshold
was needed to attempt differentiation of these
organisms. Arbitrarily, only fatty acid oxida-
tion rates > 50% lauric acid oxidation were
considered significant, When this threshold 'was
used, most of the organisms in our study could
be identified; however, it also became appa-
rent that a distinetion between M. tuberculosis
H;Rv (TMC 303} and M. bovis was impossible,
using fatty acids.

Pathogenicity and virulence of mycobacte-
ria seem to be related to fatty acid content.
The presence of an attenuation lipid in attenuat-
ed strains of mycobacteria, but absent in vi-
rulent strains has been described by GOREN
at alls, NANDEKKAR 2 found that most pa-
thogenic mycobacteria have a higher content
of saturated fatty acids when compared to the
unsaturated ones. It has been demonstrated
that INH uptake by tubercle bacilli, an enzy-
me-dependent phenomenon %, is followed by a
fall in the incorporation of (1-4C) acetate into
fatty acids!¥. This supports the concept that
there is some relationship between drug action
and fatty acid metabolism. It suggested to
us that INH-resistant and INH-susceptible or-
ganisms of the same strain of M. tuberculosis
might show different paitterns of faity acid
oxidation. In this case, a comparison of oxi.
dation patterns of selected fatty acids by these
organisms would bring new information on
metabolic pathways involved with the mecha-
nism of susceptibility and resistance to INH. M.
tuberculosis HRv (TMC 102) and M. {ubercu-
losis H,Rv (TMC 303) were chosen for our in-
vestigation because the only difference between
these organisms is INH resistance by the lat-
ter. Our results showed higher oxidation rates
of Iong chain fatty acids, especially oleic and
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linoleic with the resistant organism. This sug-
gests that resistance to isoniazid may be re-
lated to the utilization of long chain fatty acids.

QOur results have demonstrated that too
many substrates may be required to discrimi-
nate a large number of mycobacteria. Prefe-
rential oxidation of long chain fatty acids or
preferential oxidation of short chain fatty acids
were not found to be distinective encugh to se-
parate susceptible from resistant organisms:
Further investigation with a larger number of
susceptible mycobacteria including assimilation
studies and oxidation of other substrates may
be required in order to achieve a distinction
between drug-susceptible and drug-resistant
mycobacteria.

RESUMO

Esndos radioméiricos sobre a oxidaciio de
(1-¥C) Adcidos graxos por micobactérias
sensiveis e resisientes a drogas.

. Um sistema radiométrico foi utilizado para
estudar os padrbes de oxidacio dos (1-¥C)
dcidos graxos por microorganismos do géne-
ro Mycobacterium sensiveis e resistentes a dro-
gas. Foram usadas duas cepas do M. tuber.
culosis sensiveis a todas as drogas, H Rv e
Erdman. As micobactérias resistentes foram
M. tuberculosis H,Rv resistenfe a 5 ug/ml de
hidrazida, M, bevis, M. avium, M. intracellula-
re, M. kansasii e M. chelonei, As micobacté.
rias foram inoculadas em frascos estéreis con-
tendo o meio liquide 7HS com 10% do comple-
x0 albumina-dextrose-catalase e 1,0 uCi de um
dos (1.MC) dcidos graxos (butirico, hexanoico,
octanoico, decandico, ldurico, miristico, plami-
tico, estedrico, oléico, linoléiceo, linclénico). Os
frascos foram incubados a 37°C e o MCO, pro-
duzido pelas micobactérias foi medido durante
3 dias, com uma méaquina Bactec-R-301.

Embora cada micobactéria apresentasse
um padrio distinto de oxidagfo de dcido graxo,
estes padrdes nao foram suficientemente dife.
rentes para identificd-la, Nenhuma combina-
cio de deidos graxos nem a oxidacio preferen-
cial de dcidos graxos de cadelas longas ou cur-
tas foi capaz de separar as micobactérias re-
sistentes das sensfveéis. Outras experiéncias
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com um maior ntimero de micobactérias’' sensi-
veis, incluindo estudo da assimilaciio de subs.
tancias marcadas, sfo necessdrias para se ten-
far a diferenciacfio entre as micobactérias sen-
sfveis e as resistentes a drogas. :
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