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Abstract

Introduction: At the international level, Directly Observed
Treatment Short-Course (DOTS) is a public health strategy
to effectively fight Tuberculosis (TB) epidemic. However,
because of the irrational use of anti-tuberculosis drugs,
Mycobacterium tuberculosis is developing more and more
resistance to antibiotics and the number of cases of
multidrug-resistant Tuberculosis (MR-TB and XDR-TB) is
increasing. Thus, the therapeutic arsenal used in this
context becomes limited and the care also becomes
difficult.

Objective: The study aims to demonstrate in vitro efficacy
of MATHESIA on Mycobacterium tuberculosis.

Methods: Thirty eight (38) positive Ziehl or Auramine
sputum from failures and relapses cases were collected.
After treatment with 4% sodium hydroxide, the direct
method of proportion technique was used. It consisted of
inoculating the pellets on Löwenstein-Jensen's medium
(LJ), on incorporated LJ of MATHESIA at different
concentrations and on LJ incorporated anti-tuberculosis
drugs with well-known critical concentrations. The tubes
were incubated at 37°C and read at 28 and 42 days for
susceptibility testing.

Results: Six strains (15.8%) were sensitive to all the anti-
TB drugs tested and also to MATHESIA. In contrast, 32
strains (84.2%) were resistant to at least one anti-
tuberculosis drug. In contrast to MATHESIA, all the 32
strains resistant to at least one antituberculous drug
showed growth only on a single concentration (0.01

mg/ml) whereas in the other 4 concentrations, growths
were not observed, even for 21 MDR-TB souches (55.3%).

Conclusion: The anti-mycobacterial activity is certain in
the MATHESIA and more in-depth research must be done
to determine its behavior in the treatment.

Keywords: Evaluation; In vitro; Activity; Mycobacterial;
Phytomedicine; Mathesia; Mycobacterium tuberculosis.

Introduction
Tuberculosis is an infectious and contagious disease that

poses a real public health problem in the world and in
developing countries where at least 80% of the burden is
found [1]. In 2013, the World Health Organization (WHO)
estimated that 9 million people developed TB, 1.5 million died
and more than 95% of cases and deaths occurred in
developing countries [1].

In some areas heavily affected by TB, existing control
strategies are overwhelmed by the increasing number of TB
cases occurring in parallel with the HIV/AIDS pandemic [1,2].
Out of 9 million reported cases of TB in 2013, 0.4 millions are
People Living with HIV (PLHIV) and 320,000 of the 1300000
dead are PLHIV [1].

Today, the burden of Multidrug-Resistant Tuberculosis
(MDR-TB) is dramatically increasing worldwide, severely
hampering the global fight against Tuberculosis (TB), which is
traditionally based on early diagnosis, contact tracing, and
appropriate treatment of cases of Pulmonary Tuberculosis
[1-7]. MDR-TB is caused by bacilli resistant to at least the two
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most effective anti-tuberculosis drugs, isoniazid and rifampicin
(MDR-TB).

WHO estimates at 480,000, the number of MDR-TB in the
world, 3.5% of new TB cases are MDR-TB and 20.5% of cases
already treated are MDR-TB [1]. Approximately 9% of MDR-TB
patients are extensively resistant or in other words resistant to
rifampicin and isoniazid as well as to fluoroquinolone and one
of the aminoglycoside reserve drugs [1,3-9].

The Democratic Republic of Congo (DRC) is among the
countries with the heavy burden of Tuberculosis and
multidrug-resistant TB [1,3,4]. Its incidence rate of
Tuberculosis is more than 300,000 per 100,000 inhabitants and
the multidrug resistance is between 2000 and 19999 according
to WHO estimates in 2013. The studies carried out in Kinshasa
on primary resistance in 2007 and 2009, showed a resistance
rate of 42.5% and a multi-resistance of 5.3% [3,4].

Currently, the DOTS strategy advocated by the World Health
Organization contributes significantly to the fight against this
scourge and helps slow the development and spread of drug-
resistant Tuberculosis bacilli [1-8]. The emergence of drug-
resistant TB bacilli complicates already-heavy treatment
regimens and, in most poor countries, few can afford
treatment for multidrug-resistant TB [4-8].

However, this treatment is complex, prolonged, expensive
and requires appropriate infrastructure in the clinic and the
laboratory. The majority of patients with MDR-TB still do not
have access to adequate diagnostic services or quality second-
line drugs [4-8]. This results in high rates of morbidity and
mortality.

Thus, an urgent priority is to seek more effective and
efficient MDR-TB treatments that can reduce toxicity and
provide safe delivery to all patients, especially those co-
infected with the HIV virus [1-3]. These solutions could lead to
lower costs for health systems.

In this context, it is appropriate to undertake studies as
recommended by the WHO in its 2014 report, to improve the
treatment of MDR-TB, which has become a new emergency in
order to identify the optimal combinations of drugs existing or
new drugs to be combined into safe and effective, preferably
short-lived, regimens that can be easily administered to
patients and safely combined with antiretroviral therapy [1].

This study joins the above-mentioned WHO request to try to
find other drugs or molecules to ensure better management of
TB patients. It aims to demonstrate in vitro anti-mycobacterial
activity of Mathesia, a phytomedicine, which seems to have a
beneficial effect on Mycobacterium tuberculosis.

Material and Methods

Type
Prospective and experimental study was carried out from

March 20 to June 30, 2014.

Place
The study was conducted in Mycobacterial laboratory,

Faculty of Medicine of the University of Kinshasa (UNIKIN).

Study population
Failure after treatment and relapses.

Inclusion criteria
Ziehl or Auramine positive patients giving informed consent.

Exclusion criteria
Patient Ziehl or Auramine negative and refusal to participate

in the study.

Collection of samples
Sputums were collected in the following Tuberculosis

Screening and Treatment Centers (CSDT) in Kinshasa: Elonga,
Mother and Child Center of Ngaba, Saint Alphonse and the
University Clinics of Kinshasa (CUK).

The Ziehl-Neelsen (ZN) and Auramine tests were performed
for the detection of acid-fast bacilli (AFB) according to the
recommendations of PATI IV and WHO [7,8]. The positive
samples were transported to a cold storage tank and sent to
the CUK Mycobacteria laboratory for culture, identification
and susceptibility testing on the Löwenstein-Jensens (LJ)
medium according to Canetti et al. [9].

These samples were processed by the Petroff method using
4% sodium hydroxide [9]. 0.2 ml of pellets were seeded on
pure Lowenstein-Jensen (LJ) media, incorporated LJ media of
Mathesia at different concentrations (Table 1).

Table 1 Different concentrations of Mathesia and known
concentration of antibacterial agents.

Medium Anti-tuberculosis
agent (µg)

Concentration (µg/ml)

Pure
Lowenstein-
Jensens

Blank - - - - -

Isoniazide (I) 0.2 - - - -

Rifampicine (R) 40 - - - -

Ethanbutol (E) 2 - - - -

Streptomycine (S) 4 - - - -

Ofloxacine (O) 4 - - - -

Kanamycine (K) 30 - - - -

Mathesia 10 30 50 100 125

2 thiophene carboxylic acid (TCH) was used for biochemical
identification of strains [9]. The direct method of the
proportion technique of Canetti et al. was used. It consists of
inoculation directly on pure media, anti-tuberculosis media
and Mathesia, treated Ziehl or Auramine positive samples [9].
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The cultures were incubated at 37°C and observed 24-72
hours later to look for signs of contamination. Readings were
performed at the 28th and 42nd day of incubation [9].

Mathesia was obtained from the Industrial and
Technological Group (GITCO), Kinshasa, DR Congo. It is a
hydroalcoholic solution of plant extracts containing the
following secondary metabolites: saponins, polyphenols
tannins and reducing sugars.

Data processing
The data was entered on the Excel software and transferred

to the R software for analysis. The significance threshold was
set at 5%.

Results
At the end of this study, 38 M. Tuberculosis strains were

isolated from 38 patients included. These strains came from 32
cases of failures and 6 cases of relapses.

The distribution of samples by site shows that 21 samples
(55.3%) from CDST Saint Alphonse; 10 (26.3%) from CSDT
Elonga; 5 (13.2%) from University Clinics of Kinshasa (CUK) and
2 (5.2%) from Mother and Children Center of Ngaba.

The average age of all patients was 34 years with extremes
ranging from 14 to 74 years. The majority of patients (75%)
were in the 15 to 45 age group.

The distribution by sex shows that 13.2% (5) were women
and 86.8% (33) were men. The difference was significant
(P=0.000). The susceptibility of the strains to antituberculous
drugs and Mathesia is shown in Table 2.

Table 2 indicates that 6 strains (15.8%) were sensitive to all
the anti-tuberculosis drugs tested and Mathesia extracts at all
the concentrations used, namely: 0.01; 0.03; 0.05; 0.1 and
0.125 mg/ml. In contrast, 32 strains (84.2%) were resistant to
at least one anti-tuberculosis drug and a concentration of
Mathesia extracts (0.01 mg/ml).

Table 2 Sensitivity Tuberculosis strains against Mathesia and anti-tuberculosis.
Note: R: Rifampicin; H: Isoniazid; S: Streptomycin; E: Ethambutol; O: Ofloxacin; K: Kanamycin; S: Sensible; R: Resistant.

N°- Different dilutions of Mathesia Anti-tuberculosis at critical concentration

Samples 100 g 30 ug 50 µg 100
ug/ml

125 u H: 0.2
ug/ml

R: 40
ug/ml

E: 2
ug/ml

S: 4
ug/ml

O: 4 ug/ml K: 30 ug/ml T: 2 ug/ml

1 R S S S S R R R R S S R

2 R S S S S R R S S S S R

3 R S S S S S R S R R S R

4 R S S S S R R R R S S R

5 R S S S S S R S S S S R

6 R S S S S S R S S S S R

7 R S S S S R R R R S S R

8 R S S S S R R R R S S R

9 R S S S S R R R R S R R

10 R S S S S S R S R R S R

11 S S S S S S S S S S S R

12 R S S S S R R R R S S R

13 R S S S S S S R R R S R

14 R S S S S S S R R S S R

15 R S S S S S S S R S S R

16 R S S S S R R S S S S R

17 R S S S S R S S S S S R

18 R S S S S R R S R S S R

19 R S S S S R R S R S S R

20 S S S S S S S S S S S R

21 R S S S S S R S S S R R
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22 R S S S S R R S S R S R

23 R S S S S S S S R S R R

24 R S S S S R R R S S S R

25 R S S S S R R R S S S R

26 R S S S S R R S S S S R

27 R S S S S R R R S S R R

28 R S S S S R R S S S R R

29 R S S S S R R S R S S R

30 R S S S S R R R S S S R

31 S S S S S S S S S S S R

32 S S S S S S S S S S S R

33 S S S S S S S S S S S R

34 R S S S S R R R S S R R

35 R S S S S R R R S S S R

36 S S S S S S S S S S S R

37 R S S S S R R R R S S R

38 R S S S S S S S S R R R

The prevalence of TB drug resistance is shown in Table 3.

Table 3 Rate of resistance of anti-tuberculosis (n: nombre de
souches).

Anti-tuberculosis n %

Isoniazid 22 57.9

Rifampicin 26 68.4

Ethambutol 15 39.5

Streptomycin 16 42.1

Ofloxacin 9 23.7

Kanamycin 9 23,7

Table 3 illustrates that resistance of rifampicin (68.4%) was
the leading, followed by Isoniazid (57.9%), streptomycin
(42.1%) and Ethambutol (39.5%). Resistance to Kanamycin and
Ofloxacin was similar (23.7%). Multidrug Resistance (MR-TB)
that is resistance to both Isoniazid and Rifampicin is shown in
Figure 1.

Figure 1 shows that 55.3% of strains were multi-resistant
while 44.7% were not. We found 10.5% of Pre-ultra-resistant
strains.

Discussion
Man always resorts to plants and seeks remedies from the

latter to cure infections of the organism [10,11].

The discovery of antibiotics has revolutionized the field of
infectious diseases and these antibiotics have saved a very

large number of lives to the point that infectious diseases
could one day be curbed [12]. Unfortunately, the phenomenon
of resistance has appeared making certain antibiotics
ineffective.

Figure 1 MDR-TB (%).

In the vast majority of cases, the use of antibiotics leads to
the selection of resistant microbial populations, and in the
same way the unreasoned use of anti-tuberculosis leads to the
emergence of resistant strains of Mycobacterium tuberculosis.

This drug resistance is at the origin of the high cost of
patient care and the lack of sufficient financial means limits
population to buy pharmaceutical products with the
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consequence of desertion or late attendance of medical
facilities [10-12]. This is why most people find herbal medicine
as an alternative to medication.

Most African countries are trying to remedy this situation by
demonstrating a renewed interest in traditional medicine
because drug problems in these countries arise in terms of
economic inaccessibility, qualitative and quantitative
insufficiency [10-12]. Hence, WHO has advocated the use of
traditional pharmacopoeia and the participation of all
traditional practitioners in developing primary health care
[12].

Several earlier studies have been carried out to determine
new antimicrobial agents that are effective than synthetic
drugs and well accepted by the body without deleterious
effects on human health [13-17].

Thus, a lot of research carried out in the world on plants,
allowed to determine the antimicrobial activity of medicinal
plants extracts such as fennel (Foeniculum vulgare),
peppermint (Mentha piperita), thyme (Thymus vulgaris),
Cogniauxia podolaena etc. [10-17].

Researchers had shown that extracts are active not only
against bacteria but also against fungi, yeasts and viruses
[13-19].

Other groups of researchers have taken a more important
step in isolating and identifying the metabolites responsible of
antimicrobial activity of plant extracts. This stage provides a
platform for many implications including pharmaceutical
industries, alternative medicine and natural therapy [18,19].

The importance and effectiveness of traditional
pharmacopoeia are not to be demonstrated, but its systematic
use in the hospital remains a problem with multiple polemics
because there are several charlatans in this area.

However, the major problem is to convince the population
to use traditional recipes in case of health discomfort. This is
why we recommend that scientific studies be carried out on
any traditional medicinal recipe.

With this in mind, we conducted this study, which aimed to
determine the anti-mycobacterial activity of the
phytomedicine Mathesia. Thirty-eight strains were isolated
from patients in a state of failures and relapses because
another study in progress recruited only these cases and this
enabled us to objectify the behavior of strains of
Mycobacterium tuberculosis vis-a-vis Mathesia. From the 38
strains of M. Tuberculosis tested, 6 strains (15.8%) were
sensitive to all tested anti-tuberculosis drugs and Mathesia
extracts at all concentrations used, namely: 0.01; 0.03; 0.05;
0.1 and 0.125 mg/ml. In contrast, 32 strains (84.2%) were
resistant to at least one anti-tuberculosis drug and also to one
concentration of Mathesia extract (0.01 mg/ml).

The distribution by sex and age shows that the male sex
predominated and the difference was significant (P=0.000).
The preponderance of the male sex observed in this study
(86.8 vs. 13.2%) is in agreement with some authors who claim
that women tend to consult less frequently than men health

care facilities in our African circle, because of certain socio-
cultural barriers [20,21].

The majority of our patients were in the 15 to 45 age group.
This result corroborates that of WHO, which shows that the
same age group is most affected by Tuberculosis [1-4]. This age
group is composed of active and highly mobile population.

Kouassi et al. 's study (Cote d'Ivoire 2004) shows
predominance in the age group of 20 to 45 years and it is the
male sex that was more concerned. These are young adults,
the most economically productive, encountered in the various
sectors of activity [22]. Six strains (15.8%) of M. Tuberculosis
were sensitive to all the anti-TB drugs tested and Mathesia.
This result shows that Mathesia's contribution to the fight
against Tuberculosis and it seems interesting to deepen the
data in order to demonstrate the beneficial effects of Mathesia
in Tuberculosis patients.

The approach is supported by the work of Maghrani et al.
who report that medicinal plants represent a significant source
of new drugs; especially since they have fewer side effects
[23].

This hypothesis is also supported by the work of Rojas et al.
which show that the antimicrobial potency of plant extracts
depend on their chemical compositions and these plants
contain many compounds with an antimicrobial action such as
phenolic compounds, flavonoids, essential oils and
triterpenoids [19]. This is the case of the phytomedicine
Mathesia that we have evaluated its anti-mycobacterial
activity.

The present study reports that 32 strains (84.2%) were
resistant to at least one anti-TB drug as indicated in Table 1.
This result shows that there is a real public health problem
that can reverse current TB control efforts [1].

In contrast to Mathesia, all 32 strains resistant to at least
one antituberculous, showed growth only on a single
concentration (0.01 mg/ml), the other 4 concentrations, did
not show growths, even for the 21 souches (55.3%) MR-TB as
shown in Table 1.

In other words, the 32 strains were sensitive at 4
concentrations, except one (0.01 mg/ml). This shows that
Mathesia can make a considerable contribution in the
management of Tuberculosis patients. This result suggests the
need for a deep assessment of the extent and limits of
Mathesia's sensitivity to M. Tuberculosis in order to draw good
conclusions.

The study reports a very high Tuberculosis resistance rate as
shown in Table 2. Other studies have reported similar finding:
as the case of Sangare et al. and Thapa et al. who also have
shown significantly higher individual resistance in previously
treated patients. The high rates reported in this survey can be
explained by the category (II and IV) of patients included, the
smallness of the sample and the prescription of certain
molecules in other pathologies. Isoniazid, which is prescribed
for prevention, can also select resistant mutants [24,25].
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For MDR-TB, the study reports a rate of 55.3% as shown in
Figure 1. Compared with the results of other surveys, the
proportion is lower than those reported by Kouassi et al. and
Hamid Salim et al. in category I and II failed patients (79% vs.
90%). On the other hand, it is higher than those described by
Thapa et al. and Adane et al. (19.4% vs. 16.67%) [26,27]. The
high rate of MDR-TB, found in our series, may be probably due
to the fact that the study focused on patients in a state of
therapeutic failure and relapse. The difference in rates can be
explained by the sample size, methodology used and
prevalence of MDR-TB in each country.

The proportion of 10.5% of preXDR-TB observed in this
survey is less than that (49.4%) reported by Singhal et al. in
India [28].

Isolated MDR-TB and preXDR-TB strains pose a real threat to
TB control as these strains circulate in the community with the
risk of contamination.

Although the study showed the contribution of Mathesia in
the fight against Tuberculosis, it also has a limit that of the
smallness of the sample size because the smaller the sample
size, the more the chance plays on certain parameters.

Conclusion
The anti-mycobacterial activity is certain in MATHESIA and

further research is needed to evaluate the extent and limits of
its sensitivity in order to draw definitive conclusions.
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