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A B S T R A C T — T h e Brazilian State of Amazonas has a high incidence of Tuberculosis, 91.4 in 10,000 

habitants (SESAU, 1994) and resistant strains of Mycobacterium tuberculosis are frequently being found 

in the region (SA LEM et.al, 1990). These problems have been associated with side effects caused by the 

antibiotics used to treat Tuberculosis, which have in rum been associated with treatment non-compliance 

(PATTISAPU, 1984). To resolve this problem a cost effective alternative treatment for Tuberculosis with 

few or no side effects, needs to be found. Amazonas has an abundance of plants, many of which are used 

by the lay population for medicinal purposes. A survey was carried out in five towns of the region, inter

viewing patients receiving treatment for Tuberculosis, to find out whether and which plants have been 

used to treat Tuberculosis. Results showed that the majority of patients in the sample had used medicinal 

plants before or after diagnosis o f Tuberculoses. Thirteen different plants were recorded for this purpose. 

Chenopodium ambrosioides L , popularly known as Mastruz, was the most commonly used, followed by 

Caesalpinia ferrea Mart. Jucá and Spilanthes acmella D C . Jambu. This study concentrates on Mastruz as 

it was used more frequently than the other medicinal plants. No significant effects on baciloscopy test 

results were found when Mastruz was used before diagnosis. ln-vitro laboratory tests have also not shown 

any tuberculocidal effects for Mastruz. Further tests are being carried out on the other medicinal plants. 
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Conhec imen to P o p u l a r Sob re o Uso de P lan tas da Amazôn ia no T r a t a m e n t o de Tuberculose. 

R E S U M O — O Estado d o Amazonas tem uma alta incidência de tuberculose, 91.4 por 10,000 habitantes 

(SESAU, 1994), e freqüentemente novas cepas de Mycobacterium tuberculosis resistentes a diversos 

antibióticos são encontrados (SALEM et.al, 1990). O abandono terapêutico está sendo relacionada aos 

efeitos co la te ra i s d e s s e s an t ib ió t i cos , con t r ibu i pa ra es te q u a d r o ( P A T T I S A P U , 1984) . A s s i m 

faz-se necessá r io a d e s c o b e r t a d e subs t ânc i a s a l t e rna t ivas c o m ba ixo nível d e efe i tos co la te ra i s 

negat ivos pa ra o t r a t amen to d e tube rcu lose . Nes t e e s t a d o ex is te a b u n d â n c i a de p lan tas u t i l i zadas 

pela popu lação no c o m b a t e a vár ias doenças . U m levan tamento foi feito com po r t ado re s de 

tube rcu lose e m t r a t a m e n t o a l o p á t i c o e m c i n c o mun ic íp ios do estado d o Amazonas, para descobrir 

quais são as plantas utilizadas por eles. O s resultados mostraram que a maioria dos pacientes entrevistados 

utilizavam plantas medicinas antes e/ou após tratamento alopático. Treze plantas foram citadas como plantas 

medicinais e utilizadas no tratamento de tuberculose. Chenopodium ambrosioides L., popularmente 

conhecida por mastruz, foi relatada como a planta mais utilizada, seguida pela Caesalpinia ferrea Mart . , 

jucá e Spilanthes acmella D.C. , j a m b u . Es te es tudo se concent ra n o mast ruz por causa da baixa 

utilização das outras. Não encontramos u m efeito significativo no comportamento baciloscópio quando o 

mastruz foi utilizada antes da diagnóstico. Testes de laboratórios "in-vitro" também não mostraram um 

resultado tubeculocida para mastruz. Outros testes estão sendo feito com as outras plantas citadas. 

Palavras chaves : Tuberculose, Amazonas, plantas medicinais, saber popular. 

INTRODUCTION 

Theoretically Tuberculosis is cur
able, but there are obstacles that often 
prevent this. These obstacles are in

creasingly present and have a negative 
circular effect. Treatment for Tubercu
losis is a combination of antibiotics 
taken for a period of at least six 
months. Multiple intake of antibiotics is 
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used for, if only one is taken, resistant 
strains of the bacteria may occur 
(CANNETI et al, 1972; DAVID, 1980). 
These antibiotics can react quickly and the 
overt symptoms of Tuberculosis will soon 
diminish, they may also cause disagreeable 
side effects. These two facts have been re
lated with treatment non-compliance 
(PATTISAPU, 1984). The side effects 
cause the patient to stop treatment or the 
antibiotics induce relief for the patient, 
which creates a false notion of cure, so 
there is no apparent need to continue treat
ment. However, the bacillus, Mycobacte
rium tuberculosis is still present in the body, 
this dormant bacillus now may be resistant 
to the antibiotics used in the first course of 
treatment. Therefore, non-compliance is 
considered as a causal factor for the 
occurrence of drug resistant strains of 
Mycobacterium tuberculosis 
(THOMAN, 1986; 

GANGADHARAM, 1984). During the 
past two decades these drug resistant strains 
have been recorded as increasing 
(CANNETI et al, 1972; DAVID, 1980; 
THOMAN, 1986). The frequency of resis
tance recorded for Isoniazide, Rifampicine 
and Pirazinamide (scheme 1 for the treat
ment of Tuberculosis), were 18.4%,6.9% 
and 1.1% respectively, in the State of 
Amazonas (SALEM et al, 1990). This 
making medical care for tuberculosis more 
difficult, complicated and expensive. 

A preliminary survey carried out in 
the Micobacteriology Laboratory at the 
National Institute for Research in 
Amazonas (INPA, personal information), 
recorded seventeen different medicinal 
plants in lay use by patients receiving treat
ment for Tuberculosis, in Manaus. The 
most commonly used was Chenopodium 

ambrosioides L., popularly known as 
Mastruz. Observations indicated that this 
plant reacted against the bacillus M. tu
berculosis, as the patients who had re
ported using the plant before diagnosis 
had low or negative baciloscopy results 
(the presence of alcohol-acid resistant 
bacillus - BAAR, from lung secre
tions). Forming the hypothesis that 
Mastruz has a tuberculocidal effect, but 
it had been taken in insufficient doses to 
have a total effect. 

There are many Amazonian me
dicinal plants that are used by the lay 
population to cure various diseases, 
(MONTEIRO, 1988; THOMAN, 1986; 
VAN DEN BERG & LIMA DA SILVA, 
1986). Branch and Silver (BRANCH & 
SILVA, 1983), alert us to the fact that it 
is important to study these plants. In or
der that information on them can be 
documented before it disappears with 
modernisation, urbanisation and influx 
of people from other regions to 
Amazonas . In order to confirm 
whether and which medicinal plants 
are used to cure Tuberculosis, a sur
vey of patients receiving treatment for 
Tuberculosis was carried out in five 
towns of the region. After data collec
tion the plants were laboratory tested 
for tuberculocidal activities. 

Methodology 

The research tool used for the sur
vey was a questionnaire with open and 
closed questions. A pilot study was car
ried out to validate the questions, then dis
cussed with a multidiciplinary team. The 
questions covered: identification; social 
status; occurrence of Tuberculosis; clini
cal profile; medicinal plants used; methods 



of preparation; dosage; who influenced 
use, if they had used them and if so from 
where they had been obtained. 

In order to achieve good coverage 
of the region, five towns along three 
rivers were chosen: Manaus (the State 
capital) and São Gabriel da Cachoeira, 
on the River Negro; Manacapuru and 
Tefé, on the River Solimões and 
Itacoatiara on the River Amazonas. 

The population studied was pa
tients receiving treatment for Tubercu
losis. In Manaus about 1100 cases of 
Tuberculosis are treated per year 
(SESAU, 1994). A sample of 200 
patients receiving treatment at the 
Regional Centre of Specialisation in 
Sanitary Pneumology "Cardoso 
Fontes", were interviewed. In other 
towns the intention was to interview 
all patients receiving treatment at state 
health centres, where Tuberculosis is 
treated. However, this was not pos
sible, due to the distance and location 
of some residences, only accessible by 
river. A scale asking questions about 
house-hold and electrical goods etc., 
was used to obtain information on so
cial status. This was adapted from 
scale used by SOARES & 
FERNANDES (1989), to comply with 
regional culture. 

After interviews were completed, 

samples of the three most frequently 
cited plants were purchased from the 
Municipal market in Manaus, this be
ing the market most frequently men
tioned by interviewees. Botanical 
identification was then carried out by 
comparing specimens with those in the 
Herbarium at INPA's Botanical De
partment. This task was carried out by 
the Department's technical staff. 
The data obtained from the question
naires were processed using Microsoft 
Access Database. The data were then 
analysed using Chi-squared test, 
Fisher's exact test and Friedman's 
probability (KIRKWOOD, 1991). 

RESULTS 

Geographical details of the Towns 
are in Table 1. The use of medicinal 
plants was recorded in all of the towns, 
except for São Gabriel da Cachoeira. In 
three towns medicinal plants were taken 
by more than 55% of the interviewed pa
tients and in Tefé by 33% of the patients 
(Tab. 2). The most common plant used was 
Chenopodium ambmsioides L., popularly 
known as Mastruz, followed by Spilanthes 
acmella D.C. Jambu and Caesalpinia 
fermi Mart., Jucá (Tab. 2). Others were 
used infrequently or together with the first 
plant cited (Tab. 3). 

The Chi-squared test was used to 

Table 1. Geographical details of the five towns studied. Information obtained from the 1992 census 

( IBGE, 1992). 

Towns Location River Inhabitants Density hab/k 2 

Manaus Negro 1,010,544 92,19 

São Gabriel 852 Km NW from Manaus Negro 23,144 0,21 

Manacapuru 80 Km S from Manaus Solimões 57,123 7,93 

Tefé 700 Km W from Manaus Solimões 54,045 2,28 

Itacoatiara 280 Km E from Manaus Amazon 59,096 9,45 



Table 2 . Number of patients registered as receiving treatment for Tuberculosis at the t ime of our survey 
(R), number o f patients interviewed (N), percentage of patients who used medicinal plants before or 
after diagnosis (P) and the medicinal plants most frequently used in five towns of the State of Amazonas: 

Towns Medicinal Plants 

R Ν Ρ A m 1 Ca 2 J u 3 Ja 4 Ma 5 

Manaus 200 55.5% 1% 1% 2.8% 1% 94.5% 

São Gabriel 30 9 - 0% 0% 0% 0 % 0 % 

Manacapuru 20 9 55.5% 0% 0% 40% 20% 4 0 % 

Tefé 22 15 33.3% 0% 0% 20% 2 0 % 60% 

Itacoatiara 27 14 71,4% 0% 0% 1 0 % 10% 80% 

1. Am - Amapá - Parahancornia amapa L. 
2. Ca - Carapanauba - Aspidosperma carapanauba Pichon; 
3. Ju - Jucá - Caesalpinia ferrea Mart. 
4. Ja - Jambu - Spilanthes acemella D.C. . 
5. Ma - Mastruz - Chenopodium ambrosiodes L. 

Table 3. P lan ts c i ted as b e i n g taken in conjunct ion wi th p lants in Table II: 

Medicinal Plant Frequency of use 

Sucupira Bowdichia vìrgilioides Η.Β,Κ. 1 

Andiroba Carapa guianensis Aubl. 2 

Saracuramirá Ampelozizyphus amazônicos Ducke. 1 

Malvarisco Potomorphe peltata ( L ) Miq. 1 

Saião Kalanchloe brasiliensis Camb. 1 

Jambu Spilanthes acmella D.C. 5 

Crajiru Arrabidaea chica (H.B.K.) Verlot. 2 

Mangarataia Zingiber officinale Rose. 1 

Juca Caesalpinia ferrea Mart. 14 

Carapanauba Aspidosperma carapanauba Pichon. 1 

Jatobá Hymenaea courbaril L. 1 

analyse differences in the use of medici
nal plants between males and females, 
in Manaus. Fisher's exact test was used 
for the other towns, due to the small 
sample size. No significant differences 
(P < 0.05) were found between sexes in 
any of the towns (Tab. 4). The Chi-
squared test was also used to analyse 
differences between social status and the 
use of medicinal plants. No significant 
differences were found between social 
status in any of the towns (Tab. 5). 

The majority of the patients who 
used medicinal plants seemed to be in
fluenced by family or friends. Those 
who gave information, had in most cases 
previously used it themselves (Tab.6). 
The cultivation of the plants in gar
dens or private areas, was cited more 
often in Tefé than the other towns, 
where they were more commonly pur
chased from markets. 

Mastruz had no clear effect on the 
baciloscopy test results (Tab. 7). De



Table 4. Use of medicinal plants by males and females: 1 = probability o f the Chi-squared test; 2 = 
probability of Fisher's exact test, ns = no significant difference. 

TOTAL MALE FEMALE Probability of 

X 2 & Fisher's 

exact 

Manaus - population 1,010,544 493,89 517,61 

Interviewed 200 113 87 

Used medicinal plants 111 60 51 0.17 ns 

Itacoatiara - population 59,096 29,82 28,93 

Interviewed 14 10 4 

Used medicinal plants 10 7 3 0.07 ns 

Manacapuru - population 57,123 29,4 27,77 

Interviewed 9 4 5 

Used medicinal plants 5 1 4 0,33 ns 

Tefé - population 54,054 27,53 26,44 

Interviewed 15 9 6 

Used medicinal plants 5 2 3 0.24 ns 

T a b l e 5. Use o f med ic ina l p lan t s b e t w e e n social s ta tus , ns = n o s ignif icant difference. 

Lower Lower-middle Middle X 2 estimated 

probability 

Manaus - total 80 114 6 

Used medicinal plants 40 69 2 

Did not use 40 45 4 3.4 ns 

Itacoatiara - total 9 5 0 

Used medicinal plants 5 5 0 

Did not use 4 0 0 0.49 ns 

Manacapuru - total 5 4 0 

Used medicinal plants 3 2 0 

Did not use 2 2 0 0.03 ns 

Tefé - total 11 4 0 

Used medicinal plants 5 0 0 

Did not use 6 4 0 1.66 ns 

TOTAL 113 128 6 



FAMILY FRIEND HEALTH OTHER TOTAL 

WORKER 

Manaus 73 34 1 3 

Used as well 66 30 1 0 97 

Itacoatiara 7 0 3 0 

Used as well 6 0 3 0 9 

Manacapuru 1 3 1 0 

Used as well 1 2 0 0 3 

Tefé 3 0 2 0 

Used as well 2 0 0 0 2 

TOTAL 84 37 7 1 111 

Table 7 . Dai ly d o s a g e a n d bac i loscopy test results o f pat ients in te rv iewed in M a n a u s . All pa 
t ients h a d taken Mas t ruz before d iagnosis . 

Test results Daily Dosage Total 

150 ml 300 ml 500 ml 

BacDir + 3 6 3 12 

BacDir ++ 4 2 3 9 

BacDir +++ 8 8 3 19 

BacNegRXalt 6 4 3 13 

Clinical symptoms 2 - - 2 

Cultive-BK 1 - - 1 

Total 24 20 12 56 

spite a slight reduction in the number of 
positive results with an increase in the 
dosage, these differences were not sta
tistically significant (Friedman's test, N= 
12, P= 0.22). 

DISCUSSION 

The purpose of this study was to 
find out whether and which medicinal 
plants are used by the lay population to 
treat Tuberculosis. Then laboratory test 
the plants for Tuberculocidal activities. 

In all of the towns except São 
Gabriel da Cachoeira, it was possible 
to state that the majority of the patients 
interviewed used medicinal plants 
(Tab.2). The population of São Gabriel 

da Cachoeira is comprised of more 
indigenous groups, than the other 
towns surveyed. This could be why the 
use of medicinal plants was not re
corded. For indigenous populations 
Tuberculosis is an i l lness of the 
"Branco" (white people), therefore, it 
can only be treated by white people, 
indigenous lay beliefs have not formu
lated a treatment for this disease. 

Methods of preparat ion and 
doses taken of the medicinal plants 
(Tab. 8), were similar in the different 
towns. This suggests that there is a 
code traditional knowledge in the re
gion, which is passed verbally from 
generation to generation. Inversely 



Table 8. Preparat ion o f the th ree pr inc ipa l medic ina l p lants used. 

Plant Part of plant State Dilution Preparation Daily dosage 

Mastruz leaf fresh 1 bunch 500 ml water juice/condenced milk 200 ml 

Jucá pod dry . 2 pods 1 lit weter nfusion ad libetum 

Jucá pod dry 2 pods 1 lit water tea ad libetum 

Jambu leaf & flower fresh hand full 500 ml water juice/condensed milk ad libetum 

Jambu leaf & flower fresh hand full 500 ml water tea 200/400 ml 

SHULTS & RAFFAUF (1990), in their 
study on medicinal plants used by 
Amazonian indigenous populations, 
found a disparity in the plants used 
between tribes. An explanation for this 
could be that the caboclo (mixture of 
European, African and indigenous popula
tions) traditions have developed as a mix
ture of knowledge from indigenous popu
lations, African immigrants from the 
Northeast and European colonisers. The 
source of this knowledge and the influ
ence of the latter, that superseded the 
indigenous, is an area that needs to be 
further studied. 

The majority of the patients di
agnosed as having Tuberculosis in the 
study, were from lower and lower 
middle social status families. This could 
be due to the fact that middle and upper 
income families do not use the state 
health service or that these income 
groups suffer less from Tuberculosis. 

Results showed that Mastruz was 
used most frequently to treat Tubercu
losis. PABLO (1981), also cites its use 
as a tuberculocidal. However, our data 
analysis did not show any significant 
effect. Although, evidence about the 
curative value of Mastruz was im
peded as interviews were carried out 
with patients receiving treatment for 
tuberculosis. Curative values need to 
be obtained by laboratory tests. These 
are being carried out in the 

Micobacteriology Laboratory at the 
Department of Health Research, INPA. 

It could be that its use in the treat
ment of Tuberculosis stems from having 
curable properties for the symptoms of 
Tuberculosis. For example information 
obtained during interviews indicated 
Mastruz as a fortifier, expectorant etc. This 
is a subject that needs to be tested in-vitro. 
In conclusion, the hypothesis that 
Mastruz has a tuberculocidal effect, but 
has been taken in insufficient doses to 
have a total effect, is refuted. However, 
mastruz infusions have proved to be active 
in treatment against intestinal parasites 
(ABREU, 1994). 
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