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RESUMO: “O gênero Mansoa (Bignoniaceae): uma fonte de compostos organosulfurados.” O 
gênero Mansoa pertence à família Bignoniaceae e inclui onze espécies que ocorrem principalmente 
nas florestas secas e úmidas do Brasil e da Argentina até o Sudeste do México. Essas espécies na 
Amazônia brasileira são conhecidas como “cipó-de-alho”, em referência ao forte cheiro de alho 
das folhas quando esmagadas. O “cipó-de-alho” tem vários usos na medicina tradicional e entre 
eles, os mais citados são para tratamento de gripe, febre, dor e inflamação de artrite e reumatismo. 
Apesar de todos os usos, ainda tem pequena aplicação como fitoterápico quando comparado ao alho 
(Allium sativum). Os óleos essenciais de Mansoa spp. contêm polissulfetos de alila que contribuem 
para o aroma e sabor característicos. A composição química dos extratos orgânicos de Mansoa 
incluiu alcanos, alcanóis, triterpenóides, flavonóides, derivados do lapachol e o derivado sulfurado 
aliína. Os usos, composição química, atividades biológicas e aspectos agrícolas de espécies de 
Mansoa e sua relação com A. sativum são apresentados. 

Unitermos: Mansoa, Bignoniaceae, composição química, atividades biológicas, aspectos 
agrícolas.

ABSTRACT: The genus Mansoa belongs to the family Bignoniaceae and it includes eleven 
species that occur mainly in the dry and wet forests of Brazil and from Argentina to the Southeast 
of Mexico. These species in the Brazilian Amazon region are known as “cipó-de-alho”, that means 
garlic vine, in reference to the pungent garlic-like smell of the leaves when crushed. “Cipó-de-
alho” has several uses in folk medicine and among them, the most cited are  the treatment for cold, 
fever, pain and inflammation of arthritis and rheumatism. In spite of all those uses, it still has little 
application in phytotherapy when compared to garlic (Allium sativum). The essential oils of Mansoa 
spp. show the presence of allyl polysufides that contribute to the characteristic aroma and flavor. 
The chemical composition of the organic extracts of Mansoa has been reported and it includes 
alkanes, alkanols, triterpenoids, flavonoids, lapachol derivatives and organosulfur compound alliin. 
The uses, chemical composition, biological activities and agricultural aspects of Mansoa species 
and their relationship with A. sativum are presented. 

Keywords: Mansoa, Bignoniaceae, chemical composition, biological activities, agricultural 
aspects.

reference the pungent garlic-like smell of the leaves when 
crushed. Its Spanish name is “ajo sacha”, that means false 
garlic. Despite the similarities of the genera Mansoa and 
Allium and the folk-medicinal importance of Mansoa, the 
chemistry of this genus has not been extensively studied. 
The essential oils of onion (Allium cepa) and of garlic 
(A. sativum) have been subject of chemical investigation 
for over 100 years. According to Block and coworkers 
(1993), Werthein, in 1844, and Semmler, in 1892, carried 
out the first scientific investigations into the composition 
of the distilled garlic and onion oils. This paper attempts 
to summarize and to contribute to available knowledge of 
the uses, chemistry and biological properties of the genus 
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INTRODUCTION

	 The genus Mansoa, as currently circumscribed, 
consists of eleven species: M. alliacea (Lam.) A. H. Gentry, 
M. angustidens (DC.) Bureau & K. Schum., M. difficilis 
(Cham.) Bureau & K. Schum., M. glaziovii Bureauu & K. 
Schum., M. hirsuta DC., M. hymenaea (DC.) A. H. Gentry, 
M. lanceolata (DC.) A. H. Gentry, M. onohualcoides A. 
H. Gentry, M. parviflora (A. H. Gentry) A. H. Gentry, 
M. standleyi (Steyerm.) A. H. Gentry and M. verrucifera 
(Schltdl.) A. H. Gentry (Lhomann, 2009). Species of the 
genus Mansoa found in the Brazilian Amazon region 
are known as “cipó-de-alho”, that means garlic vine, in 
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Mansoa, primarily in the Amazon.

Taxonomy and habitat

	 According to Lawrence (1951), the genera of the 
family Bignoniaceae have achieved considerable notoriety 
for being difficult to recognize. Gentry (1973) explains this 
fact as being due mostly to two basic reasons: first, species 
have often been segregated on the basis of insignificant 
differences in part because the extent of variability of 
large trees or vines what is difficult to understand from 
herbarium specimens; the second basic reason involves the 
philosophy that has guided segregation of these genera. The 
last author also reports that especially the fruit characters 
must be reevaluated. The circumscription of Mansoa 
adopted by Lhomann (2009) excludes three species: M. 
erythraea (Dugand) A. H. Gentry, M. kerere (Aubl.) A. H. 
Gentry and M. ventricosa A. H. Gentry, that are distantly 
related to Mansoa and are treated as Pachyptera.
	 Mansoa occurs in dry and wet forests of Brazil 
and from Argentina to Southern Mexico (Lhomann, 2009). 
According to Revilla (2001), M. alliacea occurs on solid 
ground, not close to bodies of water, in shaded areas of 
low vegetation and in small primary forests. It cannot 
grow in flooded areas or in open fields. It occurs in tropical 
areas with rainfall of 1800-3500 mm/year, at temperatures 
between 20 and 30 ºC. Mansoa hymenaea is a native plant 
of Brazil and Peru (Thetburanatham, 1987), but grows 
very well in most the parts of Thailand (Chirunthorn et al., 
2005).
	 Mansoa alliacea (syn.: Bignonia alliacea Lam., 
Pseudocalymma alliacea (Lam.) Sandwith and Pachyptera 
alliacea (Lam.) A. H. Gentry) has already been the 
subject of previous studies on essential oils, non volatile 
compounds and biological activities, especially due to its 
commercial importance in other countries of the Amazon, 
mostly in Peru. This species has been cited as occurring in 
Brazil mostly in the State of Pará and being referred to by 
the common name of “cipó-de-alho”. After extensive field 
observation (2006-2007) we found that M. standleyi (syn.: 
Pseudocalymma standleyi Steyerm., Pachyptera standleyi 
(Steyerm.) A. H. Gentry) has a large occurrence in the 
municipalities of the Northeast of Pará, where it is also 
known as “cipó-de-alho”. Actualy, at this time, we could 
not find M. alliacea in this region, but only M. standleyi 
cultivated in gardens or occurring in the wild secondary 
forests. Mansoa standleyi was not registered in the region 
herbariums until our results. This is the first report of the 
occurrence of M. standleyi in the State of Pará. 

Common names

	 Mansoa alliacea: Cipó-de-alho, cipó-d’alho, 
cipó-alho and alho-da-mata (Brazil), bejuco de ajo 
(Venezuela), garlic shrub (England), liana à l´all (France), 
ajo sacha (Peru), garlic creeper (India), garlic vine (USA). 

Mansoa standleyi: cipó-de-alho (Brazil). Mansoa hirsuta: 
cipó-de-alho (Brazil). 

Traditional and local uses of Mansoa spp. 

	 Mansoa alliacea: The infusion of the dried 
aerial parts of  M. alliacea has been used in Surinam as 
a vermifuge, to treat fever and rheumatic pains (Hasrat 
et al., 1997). The use of dried leaves in Peru includes 
the treatment of colds, pneumonia (Desmarchelier et 
al., 1997) and malaria, as an insecticidal (Pérez, 2002; 
Arana, 2005) and anti-rheumatic (Itokawa et al., 1992). In 
Brazil, infusions of the leaves of M. alliacea have been 
used to treat colds and fevers (Corrêa, 1931; Le Cointe, 
1934; Silva et al., 1977; Pimentel, 1994), as a condiment 
(Pimentel, 1994), and as an analgesic for headache 
(Branch & Silva, 1983). The tea made from the leaves 
is reported to be used in the treatment of cough, nausea 
and constipation (Berg, 1993). The oral or topical use of 
leaves, bark and roots in traditional medicine is reported 
as an analgesic, antipyretic and anti-rheumatic (Lorenzi 
& Matos, 2002). The alcoholic maceration of the bark of 
the roots and the patch of the leaves were considered anti-
rheumatic and anti-arthritic (Revilla, 2001). Infusion of 
the leaves has been used against fevers or colds and the 
aqueous maceration of the roots as a tonic (Revilla, 2001). 
In the Guianas the decoction of the stems and leaves has 
been used as an external wash against pains and muscular 
fatigue (Grenand et al., 1987). The indigenous people use 
the plant in magic or mystical rituals to scare away the bad 
spirits (Grenand et al., 1987). In Surinam, a piece of stem 
is kept in a glass of water and the water is drunk in the last 
month of pregnancy for a healthy confinement (DeFilipps 
et al., 2007). It is also used to repel bats and insects 
(burning leaves), in magical rituals to clean and to purify 
(leaves infusion) (Revilla, 2001). According to the same 
author, the fresh and dried leaves, bark, stem and roots of 
M. alliacea could be commercialized as a perfume fixative, 
as an ingredient used in perfumery or as a medicine to treat 
rheumatism and arthritic pains (alcoholic maceration of the 
bark and roots or by application of the patch of the leaves 
in the affected area); the infusion of the leaves could be 
used as an analgesic, in the treatment of arthritis (infusion 
of the leaves or application of the crushed leaves on the 
affected area), in the treatment of epilepsy (tea made of the 
bark) and headache (crushed leaves used as a patch on the 
forehead) or as a reviving tonic (aqueous maceration of the 
roots). 

Mansoa hymenaea: It is used as an ornamental plant in 
Thailand because of its attractive large pink flowers 
(Chirunthorn et al., 2005). In South Africa it is used 
traditionally to treat rheumatoid arthritis and as a muscle 
relaxant (Luna, 1984).

Mansoa hirsuta: It is reported as an antifungal, 
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antihypertensive, diuretic and an antitumor plant and it 
is used in the treatment of diabetes (Chaves & Reinhard, 
2003; Agra et al., 2007; 2008). 

Mansoa standleyi: The decoction of the stems has been 
used for an external wash to treat fatigue and lameness 
or lumbago in the Guianas (Guyana, Surinam and French 
Guiana); the French Guiana Wayapi use macerated stems 
as an insecticide against ants (Atta sp.); the Tikuna of 
Colombia use the leaf for fevers and headache, while the 
Waorani of Ecuador use the stems and leaves for arthritis, 
fever and sore muscles (DeFilipps et al., 2007). It is 
also used in the state of Pará in the North of Brazil as an 
ornamental plant.

Agricultural aspects

	 The most used propagation process of “cipó-de-
alho” is by branch stakes, which should not be too green 
or too old when collected to be planted; the beds receive a 
mixture of earth with organic material to retain humidity 
and a cover that retains 40% of the light; the stakes should 
have 3 to 4 knots, of which 2 are beneath the earth and after 
they create roots, the seedlings are transferred to plastic 
bags; the seedlings should be ready to plant in the rainy 
season; the planting should be done in open holes and the 
fertilization can be done with organic material found in 
the same area of the planting and at a short distance from 
a tree; during the growth of the plant it should be directed 
toward a tree with a guide; the harvest of the leaves is done 
manually (Pimentel, 1994). The leaves should be dried in 
the shade for conservation, roots and stems can be dried 
in the sun daily and the leaves should be processed before 
three months and roots and stems before 6 months, keeping 
them always in a dry and open area (Revilla, 2001).

Economic aspects

	 The production of “cipó-de-alho” comes 
from domiciliary plantation for familiar use and small 
commercial plantations, but the largest production comes 
from the harvest directly from the forest, where it is very 
common. In Iquitos (Peru), there are commercial plantations 
in a small scale; it is commercialized as a medicinal plant 
at a retail price of US 0.28/kg making US 2,700.00 to 
4,200.00/ha/year and at a wholesale price of US 0.14/kg 
making US 1,400.00 to 2,100.00/ha/year (Revilla, 2001). 
In Belém, State of Pará (Brazil), it is commercialized in 
open-markets for US 1.00 each bunch (~170 g).

Biological activities

	 Mansoa alliacea. Dried flowers of M. alliacea 
when fed at a 2% level in a diet for six weeks to experimental 
rats rendered hypercholesterolemia by cholesterol feeding, 
exhibiting blood cholesterol lowering effect, by lowering 

the absorption of dietary cholesterol from intestine, like 
other sulfur containing spices (Srinivasan & Srinivasan, 
1995). Aqueous extract of the leaves showed a broad fungi 
toxic spectrum by inhibiting the spore germination of 
Alterniaria brassicae (Berk.) Sacc. in 72% after 5 min of 
exposure and in 100% after 10 min; it was also observed 
that, nevertheless the inhibitory principle of the extract 
had a good shelf life at 10 oC and was thermo stable when 
kept for 1 h at 60 oC and on boiling at 100 oC for 3 min, 
the inhibitory activity of the extract decreased to 70% on 
boiling for 5 min and was completely lost after boiling for 
10 min (Bhupendra et al., 1999). Leaves of M. alliacea 
exhibited antifungal activity completely inhibiting the 
mycelia growth of the fungi Drechslera oryzae; the 
author concluded that the activity was due the essential 
oil at its minimal inhibitory concentration was of 500 ppm 
(Chaturvedi et al., 1987). Moderate antimicrobial activity 
of the leaf essential oil of M. alliacea was demonstrated 
by Ganapaty & Beknal (2004). The aqueous extract 
of the leaves of M. alliacea from India showed activity 
against several fungi: Colletotrichum capsici, Curvularia 
lunata, Alternaria alternata, A. brassicae, A. brassicola, 
A. carthami, Fusarium oxysporum and F. udum (Rana 
et al., 1999). Antiviral activity against plant pathogens 
(virus-mild mosaic) was reported by Khurana & Bhargava 
(1970) for the ethanol extract of the leaves. Aqueous 
extract of dried leaves of M. alliacea from India showed 
antimicrobial activity (Rao & Rao, 1985). The leaf aqueous 
extract of the plant from Peru showed antioxidant activity 
(Desmachelier et al., 1997); weak anti-inflammatory 
activity was observed in ethanol extract of dried root 
and stem of a specimen collected in Peru (Dunstan et al., 
1997). Prostaglandin synthesis inhibition was reported for 
the ethanol extract (Dunstan et al., 1997). The influence 
of M. alliacea in the ethological control of Hipsiphyla 
grandella Zeller on young plants of Cedrela odorata L. 
was evaluated and the authors observed the control of 74% 
of the attack by H. grandella (Arana, 2005). The biocide 
action of the leaves of M. alliacea, when burned, against 
Anofeles was reported by Pérez (2002).

Mansoa hirsuta: The ethanol extract of M. hirsuta DC. 
inhibited the growth of standardized cultures of Aspergillus 
niger and Fusarium oxysporum, at concentrations of 400 µg 
and 500 µg in bioautographic assays (Rocha et al., 2004); 
the authors conclude that alkanols and alkanodiols present 
in the ethanol extract may be regarded as the antifungal 
constituents of M. hirsuta. High antihypertensive activity 
was showed by the leaves of M. hirsuta (54%) (Braga et 
al., 2000).

Mansoa hymenaea: The petroleum ether extract of leaves 
of M. hymenaea (DC.) A. Gentry showed higher activity 
in the brine shrimp toxicity test (IC50 of 268 µg/mL) when 
compared to the ethanol extract (IC50 of 428 µg/mL); the 
antioxidant activity of petroleum extract was three times 
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higher than of that of the ethanol extract (EC50= 9.0 and 
65.7 µg/mL, respectively) and it was comparable to that 
of BHT (16 µg/mL); the pediculicidal and antimicrobial 
activities were higher in the petroleum ether extract than 
in the ethanol extract; the ethanol extract showed high 
cytotoxic activity against lung cancer cell line, but both 
extracts showed negative results against all gram negative 
bacteria and some positive bacteria (Streptococcus 
faecalis), but showed high antifungal activity, especially 
against three fungal species (Trichophyton rubrum, T. 
mentagrophytes and Microsporum gypseum) with MIC less 
than 20 µg/mL (Chirunthorn et al., 2005). The methanolic 
extract of the wood of M. hymenaea had cytotoxic activity 
against V-79 cells (colon cancer cell line) (Itokawa et al., 
1992). The dichloromethane and methanolic extracts of 
the leaves showed antifungal activity against Trichophyton 
mentagrophytes and Microsporum gypseum (Freixa et al., 
1998). The petroleum ether extract of the leaves showed 
high antifungal activity against dermatophyte fungi and 
the ethanolic extract showed high cytotoxic activity against 
lung cancer (Chirunthorn et al., 2005).

Chemical composition

Non volatiles compounds

Mansoa alliacea: The methanol extract of the flowers 
of Mansoa alliacea collected in India yielded β-amyrin 
(1) and β-sitosterol (2), ursolic acid (3), β-sitosteryl-
d-glucoside (4), the flavones apigenin (5), luteolin (6) 
and 7-O-methylscutellarein (7), the flavone glucoside 
apigenin-7-glucoside (8) and the flavones glucuronides 
apigenin-7-glucuronide (9), scutellarein-7-glucuronide 
(10), apigenin-7-glucuronyl glucuronide (11) and 
apigenin-7-O-methylglucuronide (12) (Rao & Rao, 1980). 
The structure of compound 12 was latter confirmed (Rao 
& Rao, 1982a). Alliin (13) was found in the flowers of M. 
alliacea in a percentage of 1.76% (calculated on dry basis) 
and was compared to that found on garlic (2.34%) (Rao 
& Rao, 1982b). Floral pigments of M. alliacea collected 
in the United States afforded cyanidin-3- rutinoside 
(14) (Scogin, 1980). The dichloromethane phase of the 
methanol extract of the wood of M. alliacea collected 
in Iquitos (Peru) gave 9-methoxy-α-lapachone (15) 
and 4-hydroxy-9-methoxy-α-lapachone (16) (Itokawa 
et al., 1992). The cold aqueous extract of the leaves of 
M. alliacea collected in India showed the presence of 
common plant amino acids, while the analysis of the hot 
70% methanol extract revealed the presence of a dominant 
amino acid, alliin (13), together amino acids with the same 
pattern prevailing in the cold extract (Rao et al., 1981). 
The percentage of alliin found in the leaves calculated on 
a dry basis was 2.15% (Rao & Rao, 1982b). The petrol 
extract of the dried and powered leaves of M. alliacea 
collected in  the gardens of Gorakhpur (India) afforded 
the aliphatic compounds 32-hydroxyhexatriacontan-

4-one (17) and 19-hydroxyhexatriacontan-18-one (18) 
(Misra et al., 1989), pentatriacont-1-en-17-ol (19) and 
34-hydroxy-8-methylheptatriacontan-5-one (20) (Misra 
et al., 1991), n-alkanes C25-C35 (21), n-alkanols (22) and 
the steroids stigmasterol (23), β-sitosterol (2), fucosterol 
(24), 24-ethylcholest-7-ene-3β -ol (25) (Sharma, 1993). 
The triterpenoids glycyrrhetol (26) and β-peltoboykinolic 
acid (27) (Pandey et al., 1992) and 3β-hydroxyurs-18-en-
27-oic acid (28) were also obtained from the leaves (Misra 
et al., 1995).

Mansoa hirsuta: Fractionation of the ethanol extract of 
the leaves of M. hirsuta collected in Brazil lead to the 
identification of the following alkanols, alkanediols and 
ketones: 2,5-dimethyhexane-3,4-diol (29), 1-ethoxy-
4-methylpentan-2-one (30), 7-methyloctan-4-ol (31), 
4-methylhexan-3-ol (32), hexan-3-ol (33), 5-methylhexan-
2-one (34), 4-methylpentan-2-ol (35), hex-5-en-2-ol (36), 
hex-2-en-1-ol (37), 2,3,3-trimetylpent-1-ene (38), hex-1-
in-3-ol (39) (Rocha et al., 2004).

Mansoa hymenaea: Lapachone (40) was isolated from the 
wood of M. hymenaea (Chirunthorn et al., 2005).

Essential oils 

Mansoa alliacea: Volatiles of the fresh flowers and leaves 
of M. alliacea from India were identified by GLC in the 
ethereal extract obtained after steam distillation (Rao et al., 
1978). The essential oil was characterized by the presence 
of diallyl disulfide (41), diallyl trisulfide (42) and diallyl 
tetrasufide (43), a mixture formely encountered within the 
Allium genus. Besides the diallyl sulfides, 1-octen-3-ol 
(44) also was identified. The essential oil from the air-dried 
leaves of a specimen collected in the municipality of Belém 
(State of Pará, in the North of Brazil), was rich in diallyl 
sulfides; in this sample, the proportion of diallyl disulfide 
(41) (31.38%) and diallyl trisulfide (42) (30.55%) was 1:1, 
the same one observed in the sample from India (Zoghbi et 
al., 1984). Other sulfur compounds were identified in this 
work: diallyl monosulfide (45, traces), allyl methyl disulfide 
(46), dithiacyclopentene (47), allyl propyl disulfide (48), 
allyl methyl trisulfide (49), 3-vinyl-1,2-dithi-5-ene (50), 
trithiacyclohexene (51), 3-vinyl-1,2-dithi-4-ene (52), 
allyl propyl trisulfide (53), allyl methyl tetrasulfide (54) 
and diallyl tetrasulfide (43). The oil from fresh leaves of 
a specimen of M. alliacea collected in Ananindeua (State 
of Pará, Brazil) afforded other compounds: 2-methyl-
2-pentenal (55), cis-dipropenyl disulfide (56), trans-
dipropenyl disulfide (57), methyl salicylate (58) and 
propenyl propyl trisulfide (59); the compounds 1-octen-3-
ol (44), allyl isobutyl sulfide (60), diallyl disulfide (41), 
allyl methyl trisulfide (49), 3-vinyl-1,2-dithi-5-ene (50), 
methyl salicylate (58), 3-vinyl-1,2-dithi-4-ene (52), 3,4-
dimethyl-2,3-dihydrothiophen-2-one (61), allyl isobutyl 
disulfide (62), diallyl trisulfide (41), nonanethiol (63), 
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diisoamyl disulfide (64), diallyl tetrasulfide (43) and allyl 
propyl tetrasulfide (65) were identified from the pentane 
extract of the fresh flowers (Zoghbi et al., 2002). Sulfur 
compounds were identified as major compounds in the oil 
from fresh leaves of M. alliacea collected in India: diallyl 
tri, tetra and monosulfides (41-43 and 45) and ethyl allyl 
sulfide (66) (Ganapaty & Beknal, 2004). Analyses of the 
oil from M. alliacea leaves led to the identification of 
diallyl trisulfide (42) (44.0%) and diallyl disulfide (41) 
(37.0%) as major constituents, together with 1-octen-3-ol 
(44) (5.0%) and diallyl tetrasulfide (43) (4.0%) (Rao et al., 
1999).

Aspects of Mansoa and Allium sativum chemistry and 
associated bioactivity

	 Since ancient times, garlic (A. sativum) has been 
used worldwide not only as food but also as medicine 
(Freeman & Kodera, 1995). Historically, garlic and other 
Allium species have been utilized in folk medicine for the 
treatment of burns, wounds, headaches, chest colds and 
rheumatism (Block, 1994). According to Brodnitz and 
coworkers (1971), the early studies of Semmler in 1892 

establish the importance of diallyl disulfide (41) and the 
diallyl trisulfide (43) in the flavor of garlic distillates and  
the investigations of Cavallito in 1944 and 1945 and of Stoll 
and Seebeck in 1948 showed that the colorless solid, quite 
heat stable and odorless alliin (13) is a natural constituent 
of fresh garlic and when garlic is crushed or chopped it 
is converted by the enzyme alliinase to the odoriferous 
liquid allicin, CH2=CHCH2S(O)SCH2CH=CH2 (67), 
which is further converted to the polysulfides. Alliin (13) 
and several polysulfides were identified from M. alliacea, 
as cited. 
	 Some of the sulfur compounds identified from the 
genus Mansoa and Allium are known to have important 
biological activities. When the effect of alliin (13) is 
observed in blood cells in vitro, a noted increase in the 
engulfing capacity of phagocyting cell is seen (Salman 
et al., 1999). This compound, as well as the A. sativum 
powder, was shown to be a very good hydroxyl radical 
scavenger (Kourounakis & Rekka, 1991). Allicin (67) 
is known to possess antimicrobial properties affecting 
the RNA synthesis of microorganisms, it also affects the 
biosynthesis of lipids in mammals, yeast and superior 
plants with inhibition of acetyl-CoA of the last ones 
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(Block et al., 1993). Diallyl disulfide (41) has anticancer 
activities (Ariga & Seki, 2006). It showed inhibitory effect 
on the proliferation of human tumor cells, it suppresses the 
growth of human colon tumor cell xenografts in athymic 
nude mice and inhibits the proliferation of human colon 
tumor cells in culture (Sundaram & Milner, 1996a,b) 
and induced apoptosis through activation of caspase-3 in 
human leukemia HL-60 cells (Kwon et al., 2002). Diallyl 
trisulfide (42) induced apoptosis in human prostate cancer 
cells (Xiao & Singh, 2006). Some of the allyl sulfur 
compounds that have been found to alter significantly 
the proliferation of neoplasic cells include compounds 
allicin (67) (effective in lymphoid cells), diallyl sulfide 
(45) (prostate, leukocytes), diallyl disulfide (41) (lung, 
colonic, skin, prostate, mammary), diallyl trisulfide (42) 
(lung) (Milner, 2001). The number of sulfur atoms has 
been demonstrated by several authors as one main factor 
in the degree of efficiency protection, with diallyl trisulfide 
> diallyl disulfide > diallyl sulfide (Sakamoto et al., 1997, 
Sundaram & Milner, 1995, Tsai et al., 1996). The ability 
of allyl sulfides to inhibit the growth of transplanted solid 
tumors in mice has been described after diallyl disulfide 
(41) and allicin (67) administration (Singh et al., 1996). 
Diallyl trisulfide (42) significantly reduced the liver injury 
caused by CCl4 (Fukao et al., 2004). Manivasagam and 
coworkers (2005) demonstrated that diallyl disulfide (41) 
could possess chemopreventive effects by modulating the 
oxidant-antioxidant status of the living system. Wagner and 
coworkers (1987) showed the effects of garlic constituents 
on the arachidonate metabolism. Diallyl disulfide (41) 
strongly inhibited the PG-synthetase and 5-lipoxygenase 
and probably the allylic structure is required for any activity, 
while dithiin compounds (50 and 52) only showed little 
influence on 5-lipoxygenase. The cholesterol-lowering 
effect of garlic extracts and organosulfur compounds has 
been shown (Yeh & Liu, 2001). Lau and coworkers (2001) 
demonstrated that the durability of the inhibitory effect for 
human LDL oxidation was increased by garlic extract and 
by some of its compounds, including alliin (13) and allicin 
(67). It was elucidated that the alk(en)yl substituents and 
the number of the sulfur atoms were important for the 
antioxidative activity and among the sulfur-containing 
compounds, the higher antioxidant activity for human 
LDL was showed by 3-vinyl-1,2-dithi-5-ene (50) (Higuchi 
et al., 2003). Diallyl disulfide (41) and diallyl trisulfide 
(42) have been found to possess larvicidal activity to 
Culex pipiens (Block, 1981; Amonkar & Banerji, 1971). 
The commercialization of a biochemical pesticide called 
Alli-UpTM containing 90% of diallyl sulfides with 8.90% 
of monosulfide (45), 86.90% of disulfide (41), 3.90% of 
trisulfide (42) and 0.30% of tetrasulfide (43), that is used to 
control white rot (Sclerotium cepivorum) in onions, garlic 
and leeks (U.S. Protection Environment Agency, 2003) 
reinforces the insecticidal activity of these sulfides.
	 Non-sulfur compounds from Mansoa species 
also showed biological proprieties. The antitumor (in 

vitro against V-79 tumor cells) activity of M. alliacea was 
attributed of the naphthoquinones 9-methoxy-α-lapachone 
(15) and 4-hydroxy-9-methoxy-α-lapachone (16) (Itokawa 
et al., 1992). Aliphatic compounds (29-39) may be regarded 
as the antifungal components of M. hirsuta (Rocha et 
al., 2004). Antibacterial properties of M. alliacea were 
attributed to n-alkanes C29, C31 and C33 (Sharma, 1993). 

CONCLUSIONS

	 The close chemical relationship between M. 
alliacea and A. sativum has been reported by some authors 
that showed that the essential oils of the two species were 
characterized by high amount of allyl sulfides and among 
them, allyl disulfide and allyl trisulfide were major (Figure 
6). It is noteworthy the fact that the chemical composition 
of these oils are similar, but very little of M. alliacea is 
commercialized when compared to garlic. Both, garlic 
and “cipó-de-alho” are used as spices. In some regions 
in the North of Brazil, the fresh leaves of “cipó-de-alho” 
replace garlic as a condiment. Health benefits have been 
attributed to “cipó-de-alho” that is a common medicinal 
plant in the Amazon. The most cited uses include treating 
the pain and inflammation of arthritis and rheumatism, as 
well as, colds, flu, fever etc. Theses traditional uses are 
somewhat close to those cited to garlic. Many important 
biological activities are attributted to the sulfur and non-
sulfur compounds found in Mansoa and in garlic. The 
compounds found in Mansoa alliacea and in some Allium 
species have biological proprieties that explain, at least in 
part, of the uses of “cipó-de-alho” in folk medicine. M. 
alliacea is commercialized as a medicinal plant, especially 
in Peru and in a smaller scale in the North of Brazil and 
it is the most studied species of the genus. There are very 
little chemical and biological studies on other Mansoa 
species. Other species of Mansoa have a garlic-like flavor 
and can be considered, together with M. alliacea, possible 
sources of diallyl sulfides. Mansoa standleyi was found to 
occur very frequently in the Northeast of the State of Pará 
in the North of Brazil. According our knowledge this is the 
first report on the occurrence of M. standleyi in the North 
of Brazil.
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