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Abstract

Tritichomonas foetus is a flagellated
venereal parasite that causes Trichomoniasis.
Among various infections, Tritichomonas
infection is a major threat to animal husbandry
contributing to heavy economic loss due to fetal
deaths or abortions. Plants are a great source
of a variety of secondary products that consist
of different bioactive compounds with medicinal
properties. Species of Caralluma are known to
be sources of potential therapeutic molecules.
However, no studies have been carried out
on the anti-protozoan activity of Caralluma
procumbens against Tritrichomonas foetus.
Hence the effect of different concentrations of
Caralluma extract on the growth and survival
of Tritrichomonas foetus was examined.
Methanolic extract of Caralluma procumbens, at
the concentrations of 5 and 10 mg/ml inhibited
the growth of Tritrichomonas foetus completely
after 24 hours of incubation. A concentration of
2 mg/ml inhibited 80% growth of Tritrichomonas
foetus after 48 hours of incubation with
Caralluma extract. The results of the current
study suggest that C. procumbens could
be suitable for treatment and prevention of
protozoan induced Trichomoniasis and prove to
be an effective therapeutic strategy without any
nonspecific effects. Further studies in this line
will help in identification of effective structural
bioactive components present in the methanol

extract of C. procumbens.

Keywords: Bioactive Compounds, Caralluma
procumbens, Methanol Extract, Tritrichomonas
foetus, Trichomoniasis.

Introduction

Tritrichomonas  foetus is a single
cell flagellate parasite, known for causing
infections in the reproductive tracts of bovine
and intestinal tract of cats (1) Tritrichomonas
belongs to the kingdom Protoctista. These
are spindle shaped flagellate parasites with
their size ranging from 5 to 25um. T. foetus
consists of three anterior flagella, one posterior
flagellum with an undulating membrane (2). It is
also known as venereal pathogen of the cattle
that spreads through sexual intercourse. It has
been recognized as major threat in the cat
families specifically in the domesticated ones.
This protozoan is an enteric pathogen usually
residing in the inner lining of the colon (3).
Ttitrichomonas foetus is also known to cause
Feline Trichomonias, a large-bowel disease in
cats (4,5). T. foetus has been reported to induce
spontaneous abortions in the first trimester of
pregnancy in cats. Further it is also known to
be a causative factor responsible for infertility
(1, 6).

In addition to cat, this pathogen is also
known to infect cattle. Symptoms of T. foetus
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infection are usually not expressed by bulls
however can infect females after mating. These
parasites are usually found in abundance
in the vagina and cervix of the cows (7). The
pathogenic protozoan-induced abortion has
been recognized as one of the most significant
cause of bovine abortions (8). Among the various
infections, the Tritrichomonas infection has been
a major threat to the animal husbandry and
cattle industry contributing to major economic
loss every year due to fetal death or abortions.

The common drug used to manage the
infected cats effectively against this flagellate
is Ronidazole. A concentration of 30 to 50 mg/
kg bodyweight inhibits the growth of T. foetus
parasites. Bovine Trichomoniasis can also
be treated by using Dimetridazole at a high
concentration of 50mg/kg bodyweight per
day for 5 days orally (9). Although these are
being used for management of the disease
and encountering the pathogenic effects of this
protozoan, unfortunately, it is reported that this
drug induces certain side effects eventually
resulting in neurotoxicity in some cats along
with associated symptoms that may include
lethargy, cutaria, seizures etc (10). In order to
address these issues related to the existing
drugs, there is a need for the development of
alternate methods of treatment of T. foetus.

Plants have always been regarded
as a great source of a variety of secondary
products that consist of different types of
bioactive compounds with medicinal properties.
Since plants are enriched with such products,
they have gained importance in the field of
therapeutics and drug designing protocols that
are proving to be more efficient and yet safer
and available at cheaper cost making them
available to a wider range of population.

The genus Caralluma consists of around
120 species of flowering plants belonging to
family Apocynaceae. Caralluma plants are
succulent perennial herbs that are edible. Many
of the Caralluma species are found to possess
high medicinal properties. Earlier studies have

reported that Caralluma species possess high
medicinal value and hence found place in
traditional and folk medicine (44, 45). Several
studies have identified the phytotherapeutic
properties associated with the plant extracts of
various Caralluma species (46-48). In traditional
system of medication, Caralluma procumbens
has been reported to be effectively rectifying
the bowel complaints and the oil extracted from
this plant are used to cure rheumatism (11).
The Antimicrobial activity of C. procumbens has
been proved and showed its pharmacological
importance (11). This plant can be used as
antimicrobial agent.

As said earlier the T. foetus infection has
been a major threat to the animal husbandry
in general and cattle in particular. There is an
urgent need for identifying and developing novel
methods of encountering the damage caused
by the lethal flagellate. Further it is also reported
that the current drugs could cause certain side
effects to the cattle. Keeping these points in
focus, there is a need to identify nontoxic, safer
and cheaper compounds that could inhibit the
growth and survival of the infection causing
T. foetus. The objective of our study is to
determine the protective effect of the extracts of
the succulent, C. procumbens against T. foetus.

Materials and Methods

The plant Caralluma procumbens was
collected from rocky hills of Maruthuvamalai
hills of Kanyakumari district, Tamilnadu. The
plant was identified and authenticated by a plant
taxonomist. The stems of C. procumbens were
collected and washed under running tap water to
remove dust particles. Following the wash, the
stems were rinsed with double distilled water.
The stems were then chopped into small pieces,
shade dried and thoroughly ground to make fine
powder. This powder was subjected to soxhlet
and collected the extract using rotary evaporator
and stored in a refrigerator until further usage.
Methanol extract was prepared by boiling 5 gm
of plant powder in 100 ml of methanol separately
in screw cap bottle and placing in water bath for
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two hours. The temperature was maintained at
80°C.The extract was filtered using whatman
filter paper (No.1) and then subjected to rotary
evaporator and collected the extract.

Qualitative phytochemical analysis

The concentrated extracts prepared from
C. procumbens were used for preliminary
phytochemical screening and estimation of
secondary metabolites. The concentrated
extracts ware dissolved again in methanol
and used for screening. The following
tests were conducted for screening of the
phytocompounds.

Test for tannins

Ferric chloride test: The test for tannins was
performed following the method of lyengar (12).
To the 2 ml of already prepared plant extract, 2
ml of 5% ferric chloride was added in a boiling
tube. Formation of a dark blue or greenish black
colour reveals the presence of tannins.

Test for saponins

Foam test: The test for the presence of
Saponins was performed according to the
method of Kokate Kokate (13). To estimate the
Saponins, 2 ml of already prepared plant extract
was mixed with equal volume of distilled water.
The mixture in the tube was gently shaken for 15
minutes. Appearance of foaming layer reveals
the presence of saponins in the extract.

Test for flavonoids

Test for the presence of flavonoids was
performed following the method of Gowri and
Vasantha (14). Plant extract (2ml) was pipetted
into a boiling tube to which 5 to 10 drops of
diluted HCI and small amount of Zn was added
and was boiled for few minutes. Appearance of
reddish pink or dirty brown colour demonstrated
the presence of flavonoids in the sample.

Test for alkaloids

Plant extract was tested for the presence of
Alkoloids by Mayer’s test following the protocol

as described by Harborne (15). To a 2 ml of
plant extract, an equal volume of concentrated
hydrochloric acid was added in a test tube.
Following this, a few drops of Mayer’s reagent
(Potassium lodide + Mercuric Chloride) was
slowly added. The appearance of green color
or white precipitate indicates the presence of
alkaloids.

Test for quinines

The presence of quinines in the plant
extract was performed according the method
of Trease and Evans (16). To a 2ml of plant
extract, another 2 ml of concentrated Sulphuric
acid was added. Formation of red color in the
solution indicates presence of quinines.

Test for glycosides

Glycosides in the extract of C.procumbens
were performed by adapting the method of
Das and Bhattacharjee (17). To a 2 ml of plant
extract, 3 ml of chloroform and 10% ammonia
solution was gradually added along the walls of
test tube. A change of colour to pink indicates
presence of glycosides.

Test for terpenoids

Plant extracts were tested for the presence
of Terpenoids according to the method of
Siddiqui et al (18) To a 2 ml of extract, 2 ml
of chloroform was added and concentrated
Sulphuric acid was added carefully in a test
tube. Appearance of reddish brown color layer
indicates the presence of terpenoids.

Test for phenols

Presence of Phenols in the plant extract
was performed according to the method
described by Wolfe et al (19). To a 2 ml of the
Caralluma extract, 2 ml Folin-Ciocalteu reagent
and 4 ml of sodium carbonate were added in
a tube. The mixture was incubated at 40°C for
30 min. Appearance of blue colour indicates
presence of phenols.

Test for Coumarins
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Coumarinsin the extracts of C. procumbens
were tested for their presence as per the method
of Bruneton (20). To a 2 ml of plant extract, 2 ml
of 10% sodium hydroxide was added. Formation
of yellow color indicates presence of coumarins.

Test for phytosteroids

The test for the presence of phytosteroids
was performed as per the protocol of Trease
and Evans (21). 2 ml of the plant extract was
slowly mixed with equal volume of chloroform in
a tube followed by the addition of 2-3 drops of
concentrated Sulphuric acid slowly. Appearance
of a bluish brown ring indicates the presence of
phytosteroids.

Test for phlobatannins

The presence of phlobatannins in the plant
extract was tested employing the Hydrochloric
acid test following the protocol as described by
Brain and Turner?. To a 2 ml of plant extract few
drops of 2% Hydrochloric acid was gently added
in a test tube. The formation of a red colour
precipitate in the mixture revealed the presence
of phlobatannins.

Test for anthraquinones

Ammonia test as described by Sofowora
(23) was used for testing the presence of
Anthraquinones. 2 ml of plant extract was
pipetted into a tube and few drops of 10%
Ammonia solution were added to it. Formation of
pink coloured precipitate indicated the presence
of anthraquinones.

Culturing of T. foetus

The protozoan, Tritrichomonas
foetus (Riedmuller) Wenrich and Emerson
(ATCC®30003TM) was obtained from American
Type Culture Collection (ATCC) by Translational
Research Platform for Veterinary Biologicals
(TRPVB), an affiliated unit of Tamil Nadu
Veterinary and Animal Sciences University
(TANUVAS). Growth conditions were optimized
at TRPVB and the culture along with sufficient
numbers of Inpouch TF kits (BIOMED, USA)

were kindly provided to our laboratory. T. Foetus
were inoculated in 10 ml of sterile diamonds
modified medium and allowed to grow for 24h
at the temperature of 36°C. The cell growth was
observed under compound microscope after
24h. The cells were counted and noted The
cells were seeded at a density of 1x10°cells/ml.
Motility and activity of cells was observed under
microscope.

Preparation of Sterile Diamond Modified
medium: The following ingredients were used
for the preparation of 1litre of Diamond modified
medium such 30 g Yeast, 0.5g Maltose, 1.0gm
L-Cysteine Hcl, 0.2 g L-.Ascorbic acid, 0.8 g
K,HPO,, 0.8 g KH,PO,, 0.5g Agar Noble. All
these ingredients except Agar were mixed
in distilled water and the pH was adjusted to
7.2. Following the adjustment of pH, Agar was
added to the medium and was sterilized by
using autoclave. This sterilized media was used
for culturing and multiplication of T. foetus.

Effect of different concentrations of plant
extracts on tritrichomonas foetus

The current study is an experimental and
observational study. Different concentrations
of methanolic plant extracts in the order of 0.5,
1, 2, 5 and 10 mg/ml were prepared. Methanol
was used as control. At the exponential phase,
about 10 uls of T. foetus culture was transferred
to InPouchTM TF pouches along with a
supplementation of a plant extract at a defined
concentration. Here we used InPouchTM
TF pouches to reduce contamination and
convenience for observation under phase
contrast microscope. Following the treatment
with the different concentrations of Caralluma
extracts, these pouches were incubated at 36°C.
After the supplementation of the methanolic
Caralluma plant extract the pouches containing
the cultures were observed for the survival of
T. foetus using phase contrast microscope
at regular intervals of 0.5, 2, 8, 24, 48 and 72
hours. The experiment was performed in three
sets with two replicates in each set.

Preparation of Drug (Positive Control):
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The drug metronidazole was purchased and
was diluted in saline to prepare stock solution.
From this stock solution, the drug was added to
commercially available InPouchTM TF pouches,
containing 10 ml of culture media to get the final
concentration of 0.5 pg/ml. This drug containing
pouch was used as positive control group.

Results and Discussion

In this current study, the methanol
extracts of Caralluma procumbens were
tested to determine the antiprotozoan activity.
Various doses of methanolic extracts of C.
procumbens were tested for their inhibitory
activity on Tritichomonas foetus. Medicinal
properties of the plants are determined by their
phytochemical & other chemical constituents.
The presence of several chemical components

has been demonstrated by number of
phytochemical studies. These qualitative
studies of phytochemicals will give the

presence or absence of Secondary metabolites
like tannins, flavonoids, alkaloids, quinines,
glycosides, terpenoides, phenols, coumarins,
phytosteroides, phlobatanines, anthraquinones
and saponines etc. In order to understand the
composition and various bioactive compounds
in the methanol extract of C. procumbens
were estimated using biochemical assays. The
presence of various compounds in Caralluma
extract were determined and presented in Table
l.

Table 1: Phytochemical components present
in the methanol extract of the stems of C.
procumbens

S.No Phytochemicals Activity
1 Tannins +++
2 Flavonoids +*
3 Alkaloids -+
4 Quinines AHE
5 Glycosides +++
6 Terpenoids A

7 Phenols +++
Coumarins ++
9 Phytosteroids -
10 Phlobatannins -
11 Anthraquinones -
12 Saponins ++

“+” indicates low activity, “++” indicates medium
activity, “+++” indicates high activity

Caralluma inhibited the growth and
multiplication of T. foetus in dose dependent
manner. The response of the protozoa following
treatment with plant extract were observed at
regular time intervals of 0.5h, 1h, 2h, 8h, 24h,
48h and 72h. The extract at a concentration of
5mg/ml and 10mg/ml effectively inhibited the
growth of Tritrichomonas protozoan by 24h.
Although the inhibitory action of the plant extract
had started as soon as 0.5h, such inhibition
gradually increased and peaked by the end
of 24h. Following the treatment at a lower
concentration (0.5mg/ml, 1mg/ml) of methanolic
Caralluma extracts, there was no inhibitory
effect even after 8h incubation. Treatment
of protozoan cultures with plant extract at a
concentration of 2mg/ml resulted in activation
and reduced movement of the protozoa by
the end of 2h. Further a prolonged incubation
resulted in a significantly higher level of inhibition
of T. foetus growth. Overall, the results indicate
that the best inhibition of the growth of the T.
foetus was found at 5mg/ml and 10mg/ml when
incubated for 24h (Fig# 1a).

In order to understand and validate the
effects of the plant extracts on the T. foetus, the
effect of a positive control, Metronidazole was
also examined in parallel sister culture pouches
(Fig#1b). Further, methanol only treatments were
used as a control to eliminate the non specific
effects of the vehicle if any. Our study found no
such effects following methanol treatments alo
ne.
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Fig 1: Percentage of growth inhibition of T. foetus exhibited by different doses of Methanol extract

of C. procumbens and Metranidzole.

Tritrichomonas  foetus, a flagellate
protozoan is a well recognized venereal
pathogen of the cattle. It has also been
demonstrated to be present in the inner linings
of the colon resulting in diarrhea (1, 4). While
on one hand the mechanism of infection is not
clearly understood, and on the other hand the
rate of infections have been on the rise and is
known to be globally wide spread infection. In
cattle the infection with the T. foetus causes
Bovine Trichomoniasis and is a sexually
transmitted disease. The parasite also results
in fetal abortions further leading to infertility
problems on long term (1, 6). As of today there
is no efficient and complete treatment against
the T. foetus infection. However the only drug
commonly used for the management and
treatment of this disease is Ronidazole and
Metronidazole. While the use of this drug does
not cure the infection completely, it is reported
to cause side effects (24). Hence there is
an urgent need for identifying an alternative
and effective drug with less side effects are
necessary.

Since ancient times people have been
using medicinal plants for the treatment of
various diseases due to the presence of various
phytochemicals such as alkaloids, glycosides,
tannins, phenolic compounds etc. Plants have
been used in traditional and folk medicine to
cure several infections and parasitic diseases.

Phytotherapy has been greatly exploited
in search of novel alternative therapeutic
compounds and plays a key role in manifestation
of pathogenic mechanisms in various diseases.

The genus Caralluma belonging to the
family Apocynaceae, has been identified to
possess high therapeutic potential and has
been in use in the folk and traditional medicine.
Many of the species of Caralluma are edible
and are known to be good supplements of
health improving nutrients. Various species of
Caralluma have been used for the treatment
of many diseases like rheumatism, diabetes,
leprosy and as antiseptics and as disinfectants
(25).

Although Carallumas have been widely
sought after in the therapeutics, no studies have
been focused on understanding the effects of
Carallumas on the antiprotozoal activity against
T.foetus. Our study is the first of its kind to
demonstrate the protective effects of Caralluma
procumbens on the venereal protozoan
parasite T.foetus. The results indicates that
the pretreatment of the T.foetus cultures with
5 and 10 mg/ml of methanolic extracts of C.
procumbens attenuated the multiplication and
growth of the disease causing protozoa. Further
our findings in case of methanolic extracts were
in consistence with the drug metranidazole that
was used as a positive control. Although this
drug is not the best of the treatments against
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the T. foetus infection, it is under use due to
the lack of any other alternative and effective
biomolecules. The results of our study could
help in directing the research studies to identify
the exact bioactive molecules that are executing
the antiprotozoal effect. Hence future studies
are warranted to isolate and purify the individual
biomolecules and determining the biological
activity.

Carallumas  are rich in several
phytochemicals secondary metabolites like
tannins, flavonoids, alkaloids, quinines,

glycosides, terpenoides, phenols, coumarins,
phytosteroides, phlobatanines, anthraquinones
and saponines, phenolic compounds (26). Our
study demonstrates the presence of various
metabolites in the methanolic extracts of C.
procumbens. Earlier studies have shown that
several active substances such as pregnane
glycosides, flavonoids and other secondary
products have been isolated from various
members of Caralluma species. Pregnane
glycosides including Carambelloside | and I,
were shown to be isolated from C. umbellate and
exhibited increased biological activity (25). The
plant extracts of Caralluma negevensis yielded
around twenty novel pregnane glycosides (27).
Similarly, caretroside A and biocide, another kind
of pregnane ester glycosides were identified
in the phyto extracts of C. retrospiciens (28).
Pregnane glycosides have also been found in
Caralluma dalzielli (28), Caralluma russeliana
(25), Caralluma negevensis (29), Caralluma
lasiantha (30), Caralluma retrospiciens (31).
Similarly, Oxypregnane glycosides are present
in Caralluma penicillata (32, 33). In addition
to these, other types such as oxypregnane
glycosides, Megastimane glycosides have also
been successfully isolated from C. Paniculata
and C. retrospiciens respectively(1, 29, 30).
Owing to the presence of such diversified
therapeutic phytoconstituents, Carallumas have
been a greatly used in treating various diseases
related to inflammation, ulcers, free radical,
microbial and parasite mediated disorders.

Although no studies have directly demon-
strated the inhibitory activity of Trichomonas
foetus either by Caralluma species or other me-
dicinal plants, few plants have been shown to
inhibit the proliferation in other related protozo-
ans. Studies of Abdul Sattar et al have shown
that Caralluma species are enriched with high
levels of pregnane glycosides such as penicillo-
side E, Caratuberside C that effectively inhibited
trypanosomal activity (34). Consistent with these
studies our results showed very high inhibitory
activity on the growth of a flagellate protozoan
T. foetus in a dose and time dependent manner.
Such inhibitory activity in our study may be at-
tributed to various pregnane glycosides present
in Caralluma procumbens.

Several phytochemical studies have also
demonstrated the inhibitory effects of various
medicinal plant extracts on a wide range of
other protozoans and microbes. Studies using
the methanol extracts of Ferrula szowipsiana
demonstrated inhibitory effect on the growth and
multiplication on trophozoite of Trichomonas
veginalis (35). This study demonstrated that
varied concentrations of methanol extract
effectively inhibited 42-68% within 48 h of
incubation. Our results were in consistence
with their findings showing a dose dependence
inhibitory action on the Trichomonas protozoa.
Similar to our study they demonstrated
asignificant reduction in the live parasite in vitro.
Effects of several other plants have been shown
to be modulators of drug resistance in microbes
such as E.coli and Staphylococcus aureus (36).
In vitro protozoan culture studies using essential
oils of Sagebrush, Juniper effectively reduced
growth of Trichomanas vaginalis within 4 hrs
(37). Similarly other essential oils extracted
from various sources were also found to reduce
the growth of Trichomonas protozoa. Studies by
Yildiz et al showed that essential oils obtained
from Zingiber officianale reduced the cell count
in different protozoans (38). Eucalyptus extracts
prepared in ethyl acetate significantly reduced
the protozoan growth and such antiprotozoal
activity of plant extract was attributed to the
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secondary metabolite compounds present in
the extract (39-41) Puk & Guz investigated the
therapeutic potential of various plant extracts
and found that chest nut, garlic, horse raddish,
oregano effectively reduced the growth of
Spironucleus vortens, a flagellate protozoan
parasite found in fish (43). Studies of Camacho-
Corona et al screened a wide range of Mexican
medicinal plants and found that plants such as
Hyptis albida, Smilax app, Crataegus mexicana
exhibited high antiprotozoal activity against
gram positive strains such as Staphylococcus
aureus and Enterococcus faecalis. Plant
extracts isolated from Ocimum basilicum,
Larrea ftridentate, Hyptis albida, Crataegus
mexicana showed high inhibitory activity against
Trichomonas vaginalis, Entamoeba histolitica
(44).

Conclusion

Keeping in view of the huge economic loss
to the animal husbandry due to the T. foetus
infections, the study is highly useful in designing
alternate methods of treatment using novel
herbal therapeutic molecules, Owing to the vast
undocumented ethnobotanical resources with
high medicinal properties available in India, only
a very minor percentage of plants have been
investigated for their phytotherapeutic properties
and pharmacological importance. Hence, it
is logical to assume that many more useful
drugs are present and will be found in the plant
kingdom if these entities are searched logically
and systematically. Therefore, it is hoped that
with further studies and the discovery of active
compounds in the species examined and their
impact in vivo, a suitable drug can be found for
the treatment or recovery of infected cattle with
Trichomoniasis.
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