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Abstract

Urochloa ramosa (L.) T.Q. Nguyen is known for its environmental benefits
such as stabilization and reclamation of polluted soils, in agriculture to con-
trol root-knot nematodes infecting crops, in medicine to treat cardiovascu-
lar diseases, duodenal ulcer, hyperglycemia, nephritis and snake bites.
Qualitative analyses of phytochemicals in ethanol and hexane extracts were
performed by standard methods. In vitro anti-microbial assay was per-
formed against gram positive bacteria viz., Bacillus subtilis and Staphylococ-
cus aureus, Gram negative bacteria viz., Pseudomonas aeruginosa and Esch-
erichia coli and fungus Candida albicans by disc diffusion method. Hexane
extract of Urochloa ramosa was found to be 70% effective against Candida
albicans indicating potent antifungal property. In vitro anti-inflammatory
activity was performed by albumin denaturation assay, proteinase inhibi-
tion activity assay and membrane stabilization assay using various concen-
trations of extracts with Aspirin and Diclofenac sodium as standard. Heat
induced protein denaturation was considerably prevented by ethanol and
hexane extract at concentrations between 200-500 pg/ml resulting in 60 and
62% inhibition respectively. Heat induced haemolysis of erythrocyte was
remarkably inhibited (59 and 68 % respectively) at concentration of 500 ug/
ml. 62 and 65 % Hypotonicity induced haemolysis was also inhibited be-
tween concentration of 300-500 pg/ml in both extracts respectively. Inhibi-
tion of formation of new blood vessels by Chorioallantoic membrane (CAM)
assay proved anti-angiogenic effects of extracts. Purification, characteriza-
tion and structural elucidation of bioactive molecules present in ethanol
and hexane extracts are needed to be explored further for assessment of
better biological activites than crude extract.

Keywords

Antiangiogenic activity, anti-inflammatory activity, antimicrobial activity, Chori-
oallantoic membrane (CAM), phytochemicals, Urochloa ramosa

Introduction

Plants are rich source of bioactive phytochemicals as they serve as raw ma-
terials for the manufacture and development of drugs which offer profound
benefits for the treatment of inflammatory and infectious diseases without
many side effects and also they offer a more affordable treatment com-
pared to chemically synthesized drugs with potential toxicity (1).
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Phytochemicals acts as components of defense sys-
tem that not only protect plants from stress conditions but
also these phyto- metabolites (primary and secondary me-
tabolites) can also be used as herbal drugs by humans, as
they act as natural antioxidants thereby preventing the
risk of Cancer development (2).

Invasiveness and toxigenic qualities of pathogenic
microorganisms has led to the spread of many infectious
diseases. In order to control the spread of pathogens,
modern medicines rely upon the use of synthetic antibiot-
ics (3). Unscientific usage of broad spectrum of antibiotic
not only causes severe oxidative stress in human beings
but also it has lead to the development of multidrug re-
sistant pathogens for which the need of the hour is to de-
pend on herbal medicines that will enable preventing in-
fectious microbial diseases. In the present work, both anti-
bacterial and antifungal activities of ethanol and hexane
extracts were assessed by disc diffusion method (4).

At the cellular level certain physiological processes
viz. protein denaturation, membrane alteration and in-
creased vascular permeability constitutes a complex pro-
cess called inflammation. It is a defensive counter attack
by the body which is characterized by edema, heat, swell-
ing and redness. There will be release of certain biochemi-
cal active components when the cells in the tissue are in-
jured. This leads to a cascade of events that elicit inflam-
matory response, also involving immune competent cells
leading to simultaneous healing of damaged tissues (5).
Serine proteinase is abundantly localized in lysosomes of
neutrophils. Leukocyte proteinase is responsible for tissue
damage during inflammatory reactions and this can be
prevented by supplying significant level of proteinase en-
zyme inhibitors. Prevention and management of inflam-
mation related diseases can be done by the usage of bio-
active principles from medicinal plants among the sick
population who are relying upon synthetic drugs with del-
eterious side effects.

Cancer which is mainly caused by oxidative stress is
a severe human disease with very high mortality rate in the
world every year. Oxidants cause haemolysis. RBC’s dam-
age caused by free radicals can be prevented by the use of
natural antioxidants present in plant extracts (6). Extrava-
sation of tumor cells occur by utilization of leukocytes as
they over produce macrophage migration inhibitory factor
(MIF) which is a type of cytokine over expressed in many
types of cancer correlating with tumor aggressiveness and
poor patient outcomes. Bioactive principles such as alka-
loids, tannins, flavonoids, anthocyanins etc., in plants are
known to deplete the concentration of MIF causing delay
in tumor growth and metastasis (7).

Emergence and development of new blood vessels
from pre-existing vasculature is known as angiogenesis.
This process is brought about by TNF-a & 3, PDGF, HGF
and VEGF where VEGF is a prime regulator of normal and
tumor angiogenesis (8). Phytochemicals in plants can be
used as drugs in anti-angiogenesis therapy which focus on
preventing the formation of new blood vessels around
tumor. Anti-angiogenesis causes ablation and destruction

of tumor vessels; it is less toxic and also prevents the
spread of cancer to other organs when compared to chem-
otherapy which suppress body’s immune system (9).
Hence, Chick chorioallantoic assay which is one of the rou-
tinely used, conventional histological procedures was
used to study angiogenesis and it was performed using
ethanol and hexane extracts of U. ramosa (10).

Urochloa ramosa (L) T.Q. Nguyen, commonly
known as ‘Brown top millet’ is an annual weedy grass in
Poaceae. In India, it is often cultivated for grains and as a
forage crop. It is also grown as a nurse crop especially on
slopes, which can assist in the establishment of a perenni-
al crop. The ash of the leaves is to treat cardiovascular dis-
eases, duodenal ulcer, hyperglycemia, nephritis and snake
bites by traditional healers. It is used in environmental
remediation projects, as it accumulates significant
amounts of zinc and lead from the soil and hence it can be
a potential source for easy removal of toxic minerals.

The plant also possess antimicrobial, antioxidant,
anti-inflammatory and anti-angiogenic properties.

Materials and Methods

All reagents and solvents were of analytical grade used in
the present study. Fertilized hen’s eggs were collected
from Indian Veterinary Research Institute (IVRI), Bangalore.
Urochloa ramosa (TSN-523031) was collected from fields of
Mysore, Karnataka state, India. The plant was collected
from its natural habitat and authenticated by an Angio-
sperm taxonomist from University of Mysore. The leaves
were thoroughly washed, dried under shade, fine pow-
dered, sieved and stored till further use in air tight contain-
er. 100 g of leaves were weighed and subjected to sequen-
tial extraction using solvents like hexane, chloroform,
ethyl acetate, acetone ethanol and methanol (non polar to
polar) taken in Soxhlet apparatus. Hexane extract and eth-
anol extracts were filtered and used for screening of phyto-
chemicals and assessment of biological activities like anti-
microbial, anti-inflammatory and anti-cancerous activities.

Phytochemical Analysis

The hexane and ethanol extracts of the plant were subject-
ed to preliminary phytochemical analysis to trace the pres-
ence of phytochemicals like Carbohydrates, Tannins, Sap-
onins, Alkaloids, Flavonoids, Glycosides, Quinones, Phe-
nols, Terpenoids, Cardiac glycosides, Amino acids, Couma-
rins, Anthraquinones, Steroids, Lignin, Phlobatannins, An-
thocyanin, Balsams, Volatile oils and Fatty acids (Table 1)
as per the standard methods (11-13).

Antimicrobial activity

Gram-positive bacteria -Bacillus subtilis (ATCC 6633),
Staphylococcus aureus (ATCC 6538) and Gram-negative
bacteria - Pseudomonas aeruginosa (ATCC 9027), E. coli
(ATCC 25922) and fungi Candida albicans (ATCC 3147) were
used for the determination of antimicrobial potential of
ethanol and hexane extract of U. ramosa by disc diffusion
method. 0.1 g of extract was transferred to 100 ml of etha-
nol and hexane and dissolved to form a final concentration
of 1 mg/ml. This forms stock solution of the extract. Extract
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Table 1. Qualitative Phytochemical tests
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Phytochemicals

Test

Observation

Carbohydrates
Tannins
Saponins
Alkaloids
Flavanoids
Glycosides
Quinones
Phenols
Terpenoids
Cardiac glycosides
Amino acids
Coumarins
Anthraquinones
Steroids

Lignin
Phlobatanins
Anthocyanins
Balsams
Volatile oils

Fatty acids

1ml extract + 1Iml Molish’s reagent+ 2 drops of sulphuric acid

1ml extract + 2ml 5% ferric chloride
1ml extract + 1ml distilled water+ shaken well

1mlextract + Iml HCl + 2 drops of Mayer’s reagent

1ml extract + 1ml 2N sodium hydroxide

1ml extract + 2ml chloroform + 1ml 10% ammonia solution
1mlextract + 1 mlsulphuric acid

1ml extract + 1 ml distilled water + 4 drops 10% ferric chloride
1ml extract + 1 ml chloroform + 1ml sulphuric acid

1ml extract + 1 ml glacial acetic acid + 4 drops of 10% ferric chloride + 1 ml sulphuric acid
1ml extract + 2 drops of 0.2% ninhydrin+ heat

1ml extract + 1 ml 10% sodium hydroxide

1ml extract + 4 drops 10% ammonia solution

1ml extract + 1ml chloroform+ 4 drops sulphuric acid
1mlextract + 1ml Phloroglucinol-HCl

1ml extract +4 drops 2% HCl

1Imlextract + 1ml 2N sodium hydroxide + heat

1ml extract + 1ml 90% ethanol + alcoholic ferric chloride

1ml extract + 4 drops dilute HCl

1ml extract + 2ml ether + mixed, evaporated on filter paper

Purple colour

Dark blue colour
Foam formation

Green colour

Yellow colour

Pink colour

Red colour
Blue/green colour
Reddish brown colour
Brown colour
Pink/purple colour
Yellow colour

Pink colour

Brown ring formation
Red/violet colour

Red colour precipitate
Bluish green colour
Dark green colour
White precipitate

Transparency on filter paper

of 20 pl of various concentrations - 50, 100, 200, 400 ug/mL
dissolved in Dimethyl formamide were impregnated onto 6
mm diameter sterile discs. Dimethyl formamide loaded disc
was considered as negative control. Sterile discs containing
various concentrations of extracts were layer onto the lawn
of microbial colonies in the petri plate; it was followed by
incubation at 37 ° C for 24 hrs to determine the zone of inhi-
bition in mm. Gentamycin and Flucanazole were used as
positive control (14-16).

In vitro anti-inflammatory activity
a. Albumin denaturation inhibition assay

Different concentrations (100 - 500 pg/ml) of ethanol and
hexane extracts were mixed with 1% of bovine albumin and
the aliquots were incubated at 37 °C for 20 min. The sam-
ples were heated to 51 °C for 20 min. and cooled. Turbidity
of the sample was read at 660 nm using UV Vis Spectropho-
tometer. 100 pg/ml Aspirin was used as standard drug (17,
18). Inhibition of denaturation of albumin protein in terms
of percentage was evaluated by

% inhibition = (Abs Control - Abs Sample) X 100/ Abs control.
b. Anti-proteinase activity

Aliquots having 100 - 500 pg/ml concentrations of ethanol
and hexane extracts of U. ramosa were mixed with 0.05 mg
Trypsin followed by addition of 1 ml 20 mM Tris HCL buffer
with pH- 7.4. The sample reaction mixture was then incu-
bated at 37 °C for 5 min., followed by the addition of 1 ml
8% casein. The aliquots were again incubated for 20 min.
To stop the reaction 2 ml of 70% perchloric acid was added.
There was appearance of cloudy white precipitate that was
centrifuged and the absorbance of supernatant was read at
210 nm against the buffer taken as blank solution. Aspirin
was used as standard drug for comparison (19).

The % of proteinase inhibitory activity was calculated as
% inhibition = (Abs control -Abs sample) X 100/ Abs control.

c. Stabilization of RBC membrane
Preparation of Red Blood cells (RBCs) suspension

Non steroidal anti-inflammatory drug free 5 ml blood was
collected from healthy volunteer. It was centrifuged at 3000
rpm for 5 min at room temperature. Later, the blood was
washed with (0.9% NaCl) saline. After centrifugation blood
was reconstituted as 10% v/ v suspension using isotonic
sodium phosphate buffer (10 mM, pH- 7.4) (20).

d. Heat induced haemolysis

Various concentrations (100-500 pg/ml) of ethanol and hex-
ane extracts of U. ramosa were mixed with 1 ml of 10%
erythrocyte suspension. Saline (0.9% Sodium chloride) was
used as control and standard drug Aspirin was used for
comparative studies. All the aliquots were incubated at
high temperature of 56 °C in water bath for 30 min.
The reaction mixtures were cooled, centrifuged at 2500 rpm
for 5 min. and the absorbance of supernatant was read at
560 nm (21, 22). Percentage inhibition of haemolysis was
calculated by

% inhibition = (Abs control - Abs sample) X 100/ Abs control.
e. Haemolysis induced by hypotonic solution

In order to assess the herbal potency on haemolysis in-
duced by hypotonic solution, 0.5 ml of 10 % erythrocyte
suspension, 1 ml of phosphate buffer and 2 ml of hyposa-
line (0.26 %) were mixed with different concentrations (100
-500 ug/ml) of both the extracts. Standard drug Diclofenac
sodium was used for comparison. The assay mixtures were
incubated at 37 °C for 30 min. to induce breakage of RBC
membrane. The reaction mixtures were centrifuged at
3000 rpm for 5 min. Supernatant was decanted and the
absorbance was recorded at 560 nm to estimate percent-
age of inhibition of hypotonicity induced haemolysis (21).
This can be calculated by the following equation

% protection = 100- (OD sample/OD control) x 100.
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Assessment of Anticancerous property
a. Anti-hemolytic activity

The principle of this assay is that H,O, induces oxidative
stress on lipids in human blood erythrocytes. H,0, induced
membrane damage is due to its chain oxidation activity on
lipids and proteins which eventually lead to the loss of
membrane organization and integrity, finally leading to
complete haemolysis (21, 22).

Aliquots containing (100-500 pg/ml) concentration of
extracts were mixed with 1 ml of RBC suspension and 0.5 ml
of H,0; solution. The reaction mixture was incubated for 20
min at room temperature. The samples were centrifuged at
3000 rpm for 10 min. Supernatant was collected and ab-
sorbance was recorded at 540 nm (23). Phosphate buffer
was taken as blank. Percentage inhibition of haemolysis
was calculated by the following:

Hemolysis (%) = (Sample abs/ control abs) X 100
Protection (%) = 100 - % hemolysis
b. Leucocyte migration assay

Whole blood was freshly collected from a healthy volun-
teer. It was centrifuged at 1500 rpm for 15 min at room tem-
perature. White buffy layer of leucocytes were separately
collected. 1% solution of agar was poured on to glass
plates, allowed to solidify and two wells were punched out
(opposite to one another) on each plate. 250 pg/ml of both
ethanol and hexane extracts were loaded into one well and
the collected leucocytes were loaded into the other sepa-
rately. This creates a chemical gradient for migration of
leucocytes. Migrated cells were observed under light micro-
scope after 24 hrincubation at 37 °C (24-26).

¢. Chick Chorioallantoic Membrane Assay

The CAM assay was considered to study the effect ethanol
and hexane extracts of U. ramosa on angiogenesis. Ferti-
lized chicken eggs were collected from IVRI Bangalore, Kar-
nataka. Surface sterilization of the eggs was performed us-
ing 70% ethanol. Eggs were kept inside the fan assisted
humidifier and incubated at 37 °C for 3 days. Eggs were ro-
tated frequently for uniform incubation. After 3 days of in-
cubation a small opening was made on the narrow end of
the egg with the help of sterile needle and scalpel to form a
window. 100 pg of ethanol and hexane extracts were load-
ed onto the sterile filter paper disc and it was then placed
inside the egg next to the blood vessels. Sterile adhesive
tape was used to seal the window. The window was cov-
ered with transparent plastic sterile sheet and the eggs
were again transferred to incubator for another 3 days.
After incubation for 6-8 days the adhesive tape was re-
moved carefully and the eggs were checked for anti-
angiogenesis effect i.e.; blood coagulation or breakage in
blood vessels by the extracts. The above protocol was car-
ried out in laminar air flow hood (27, 28).

Statistical analysis
Values are means of three independent replicates (n=3)
and + indicates standard deviation. Means followed by

the same letter(s) within the same column are not sig-
nificantly (p <0.05) different according to Tukey's HSD.

Results and Discussion
Qualitative analysis of phytochemicals

The phytochemicals found in ethanol and hexane extracts
are presented in Table 2.

Antimicrobial activity

Antimicrobial activity of two extracts of U. ramosa was de-
termined by evaluation of zone of inhibition formed
around the discs. Among five different concentrations, 400
pug/ml showed maximum activity against all the microbes
viz.; Bacillus subtilis (8.0 mm and 9.0 mm), Staphylococcus
aureus ( 5.0 mm and 7.0 mm), Pseudomonas aeruginosa
(6.0 mm and 8.0 mm), E. coli (8.0 mm and 11.0 mm) and
Candida albicans (12 mm and 13 mm) respectively. For-
mation of zone of inhibition was recorded in Bacillus sub-

Table 2. Details of phytochemicals found in ethanol and hexane extracts of U.
ramosa

Phytocompounds Ethanol extract Hexane extract
Carbohydrates +

Tannins +

Saponins + +
Alkaloids

Flavonoids +

Glycosides - +
Quinones - +
Phenols +

Terpenoids + +
Cardiac glycosides - +
Amino acids +

Coumarins - +
Anthraquinones

Steroids - +
Lignin +

Phlobatannins - +
Anthocyanin +

Balsams +

Volatile oils - +
Fatty acids - +

Note: + indicates presence and - indicates absence of phytoconstituents

tilis and Candida albicans at all the concentrations in both
ethanol and hexane extracts. There was no formation of
zone of inhibition at 50 pg/ml concentration in Staphylo-
coccus aureus, Pseudomonas aeruginosa and E. coli in both
the extracts. It was observed that ethanol and hexane ex-
tracts were more effective against Bacillus subtilis and Can-
dida albicans and in particular there was more growth re-
tardation and arrest in Candida albicans indicating potent
antifungal property than antibacterial property of hexane
extract (Table 3; Fig. 1).

Anti-inflammatory activity
a. Inhibition of albumin denaturation

During inflammatory mechanism proteins lose their mo-
lecular  structure and become non-functional
(denaturation) (17). It is evident that maximum inhibition
was recorded at 500 pug/ml in both extracts with 60 and
62% inhibition of albumin denaturation respectively in
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comparison to standard aspirin with inhibitory action at
100 pg/ml (Table 4).
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flammation (19).

d. Heat Induced Haemolysis

Table 3. Antimicrobial activity of ethanol and hexane extract of U. ramosa - Zone of inhibition (mm) induced by plant extract by disc diffusion method

Concentration (ug)

Test Pathogens Extract Gentamycin Flucanazole
50 100 200 400
) B EUR 2.26+0.30° 5.00 + 0.20° 7.20 +0.20° 8.06 + 0.20° -
Bacillus subtilis 18.00 +0.00?
HUR 3.86+0.11° 5.10 +0.10° 6.90 +0.10° 9.00 + 0.20° -
Staphylococcus EUR 0.00 + 0.00° 0.00 +0.00¢ 2.06 +0.05° 4,96 +0.05 17 864011° -
aureus HUR 0.00 + 0.00° 3.03+0.15 4,96 +0.05¢ 7.00 +0.00¢ -
Pseudomonas aeru- EUR 0.00 + 0.00° 0.00 +0.00¢ 2.03 +0.05° 6.00 + 0.00° 16.00.+.0.00° -
ginosa HUR 0.00 + 0.00° 2.96 +0.05° 5.96 + 0.05¢ 8.06 + 0.05° -
) EUR 0.00 + 0.00° 1.86+0.11¢ 3.96 +0.05¢ 7.96 +0.15¢ -
E. coli 13.96 + 0.05°
HUR 0.00 + 0.00° 1.93+0.11¢ 4,93 +0.11¢ 10.63 + 0.55 -
) ) EUR 3.30+0.20° 6.00 + 0.30° 8.43 +0.45° 12.03 +0.25 -
Candida albicans 18.83+0.28%
HUR 4.96 +0.25° 8.03+0.15° 10.06 + 0.20° 12.93+0.11° -

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa ramosa . Values are means of three independent replicates (n = 3) and + indicates
standard deviation. Means followed by the same letter(s) within the same column are not significantly (p=< 0.05) different according to Tukey's HSD.

Fig. 1. The inhibition zone (mm) of ethanol (a & c) and hexane (b &d) extracts
of U. ramosa on Bacillus subtilis and Pseudomonas aeruginosa

b. Proteinase Inhibitory Action

Ethanol and hexane extracts exhibited sufficient anti-
proteinase activity at different concentrations as repre-
sented in table: 5. Maximum proteinase action inhibition
was recorded at 500 pg/ml concentration and it was 64
and 67% in ethanol and hexane extract respectively (Table
5).

c. Membrane stabilization

Stabilization of membrane is very important to prevent
elicitation of inflammatory response during the tissue inju-
ry. In-vitro anti-inflammatory activity proved to inhibit dis-
tortion of RBC membrane which will implies that the ex-
tract will also stabilize lysosomal membrane as RBC mem-
brane is analogous to lysosomal membrane. Extracellular
release of constituents of lysosomes from neutrophils
(certain lytic substances and proteases) bring about tissue
damage indicating development of acute or chronic in-

Table 4. Effect of ethanol and hexane extract of U. ramosa on heat induced
protein denaturation

U. ramose ex-

Concengt/mﬂon mose Absgglgannnﬁe at % Inhibition
100 EUR 0.52 +0.004b 3.66£0.57h
HUR 0.41 +0.000d 13.33+£1.15¢g
200 EUR 0.48 £0.003c 11.33+0.57g
HUR 0.36 + 0.004f 2.33+0.57hi

EUR 0.40 £ 0.000e 25.66 + 0.57f

300 HUR 0.28 £ 0.004h 41.66 + 1.15e

400 EUR 0.32+£0.003g 42.00 £ 1.73e
HUR 0.22 + 0.000i 54.66 +1.15d

EUR 0.22 +0.001i 60.66 + 1.15¢
200 HUR 0.18 +0.003] 63.00 + 1.00b
EUR 0.54 +£0.000a 0.00 + 0.00j

Control A
HUR 0.48 £ 0.000c 0.00 + 0.00j

Aspirin (100) - 0.12 £0.001k 78.00 + 1.00a

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa
ramose. Values are means of three independent replicates (n = 3) and +
indicates standard deviation. Means followed by the same letter(s) within
the same column are not significantly (p < 0.05) different according to Tuk-
ey's HSD

Table 5. Effect of ethanol & Hexane extract of U. ramosa on proteinase inhib-
itory action

Concentralon  Uifamosa - Absorbanceat o, uniicon
EUR 0.36 +£0.000c 23.33+0.57g
100 HUR 0.39+0.000b 16.66 + 1.15h
EUR 0.31+0.004d 34.66 + 1.15f
200 HUR 0.31+0.006d 35.66 + 1.15f
EUR 0.28 £0.003e 41.00 £ 1.73e
300 HUR 0.26 +0.003f 42.33+1.15e
EUR 0.21+0.004g 55.33+0.57d
400 HUR 0.21+0.001g 54.66 + 1.15d
EUR 0.17+0.001h 63.33+1.15¢
%00 HUR 0.15+0.001i 67.00 +0.00b
EUR 0.47 £0.004a 0.00 + 0.00i

Control
HUR 0.46 £ 0.004a 0.00 + 0.00i
Aspirin (100) - 0.09 + 0.004j 81.00 + 1.00a

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa
ramosa , Values are means of three independent replicates (n = 3) and +
indicates standard deviation. Means followed by the same letter(s) within
the same column are not significantly (p < 0.05) different according to Tukey's
HSD
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At the concentration of 500 pg/ml the extract recorded
inhibition of 15 and 68% of heat induced haemolysis re-
spectively. But aspirin being a standard synthetic drug
proved to be more effective offering 74% inhibition at 100
pg/ml concentration when compared to that of the plant
extracts (Table 6).

e. Haemolysis induced by hypotonic solution

There was significant inhibition even in haemolysis induced
by hypotonic solution, maximum protection was observed
at 500 pg/ml with 62 and 65% inhibition in EUR and HUR
respectively, whereas Diclofenac sodium at a concentration
of 100 pg/ml offered 79% protection (Table 7).

Assessment of Anticancerous properties
a. Anti-hemolysis assay

Marked reduction of haemolysis was observed when the
extracts were treated with RBC along with the toxicant
H.0,. At the concentration of 500 pg/ml ethanol extract

Table 6. Effect of ethanol and hexane extract of U. ramosa on heat induced
haemolysis

Concentration U. ramosa Absorbance at

(ng/ml) extract 60 nm % Inhibition
100 EUR 0.32+0.001c 22.33+0.57k
HUR 0.28 +0.004d 27.33+0.57j

200 EUR 0.28 + 0.006d 32.66 + 1.15i
HUR 0.24 +0.003f 36.66 + 1.15h
300 EUR 0.25+0.004e 39.33+0.57g
HUR 0.22 £0.004g 42.33+0.57f

400 EUR 0.21 +0.000h 48.33+1.15e
HUR 0.18 £ 0.005i 52.66 +0.57d

500 EUR 0.17 £ 0.003i 59.33+0.57c¢
HUR 0.12 +0.005j 68.33+0.57b

EUR 0.41+0.003a 0.00 + 0.00l

Control

HUR 0.38 +0.002b 0.00 +0.00l

Aspirin (100) - 0.18 +0.005i 74.66 +1.15a

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa
ramosa . Values are means of three independent replicates (n = 3) and +
indicates standard deviation. Means followed by the same letter(s) within
the same column are not significantly (p < 0.05) different according to Tuk-
ey's HSD.

showed only 51% inhibition but Hexane extract showed
79% inhibition of anti-hemolytic activity. Diclofenac sodi-
um (100 pg/ml) showed 85% inhibition of haemolysis. Anti-
haemolytic activity may due to the presence of secondary
metabolites in the extracts. Phytochemicals act as very
good electron and hydrogen atom donors; they can also
terminate radical chain reactions by scavenging free radi-

Table 7. Effect of ethanol and hexane extract of U.ramosa on hypotonic
solution induced haemolysis

Concentration U. ramosa Absorbance at

(ng/ml) extract 560 nm % Inhibition
EUR 0.22 +0.190 cde 22.33+0.57h

100
HUR 0.29 +0.005bc 21.66 +0.57h
EUR 0.26 +0.006bcd 31.66+0.57g

200
HUR 0.22 +0.001cde 38.33+0.57f
EUR 0.21 +0.004cde 39.33+0.57f

300
HUR 0.18 £ 0.004cde 49.66+0.57e

EUR 0.19 +0.004cde 49.66 + 1.15e
400
HUR 0.16 +0.003cde 54.33 £0.57d
EUR 0.16 +0.004cde 58.66 +0.57¢c
500
HUR 0.13 +£0.003de 61.66+0.57b
EUR 0.42 +0.004a 0.00 + 0.00i
Control
HUR 0.37 +£0.003ab 0.00 + 0.00i
Aspirin (100) - 0.08 + 0.004e 79.33+0.57a

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa
ramosa

Values are means of three independent replicates (n = 3) and + indicates
standard deviation. Means followed by the same letter(s) within the same
column are not significantly (p < 0.05) different according to Tukey's HSD

cals and reactive oxygen species (Table 8).
b. Leucocyte migration assay

Leukocytes and their soluble substances play a critical role
during primary tumor development and metastasis. Leu-
kocytes infiltrate inflamed tissues and release certain
growth factors that cause change in the behavior of the cell
and lead to the formation of tumour. Most carcinoma tis-
sue contains subsets of leucocytes including myeloid- and
lymphoid-lineage cells. Monocytes and macrophages are
also leukocytes that will maintain cellular and tissue ho-
meostasis and they also improve immunity. Macrophages
and tumor cells interact directly that can lead to invasion,
intravasation, extravasation and angiogenesis. Therefore,

Table 8. Effect of ethanol and hexane extract of U. ramosa on haemolysis
induced by H20,

Concentra- U. ramosa Absorbance at % Inhibition
tion (pug/ml) extract 560 nm
EUR 0.39 +0.004° 12.33+0.575"
100
HUR 0.28 £ 0.004¢ 30.66 +1.15
EUR 0.35+0.003¢ 23.66 +6.358
200
HUR 0.22 +0.004f 45,66 + 1.15¢
EUR 0.31+0.004¢ 29.33+0.57°
300
HUR 0.18 +0.0038 55.66 +1.15¢
EUR 0.27 £ 0.004¢ 37.33+1.15¢°
400
HUR 0.10 £ 0.004" 75.66 + 1.15°
EUR 0.22 +0.004" 51.66 +1.15¢
500 ,
HUR 0.08 +0.004" 79.66 + 1.15°
EUR 0.44 +0.004 0.00 +0.00
Control ,
HUR 0.43+0.041° 0.00 +£0.00
Diclofenac - 0.06 +0.004/ 85.66 +1.152

EUR- Ethanol extract of Urochloa ramosa, HUR- Hexane extract of Urochloa
ramosa

Values are means of three independent replicates (n = 3) and + indicates
standard deviation.

Means followed by the same letter(s) within the same column are not signifi-
cantly (p =0.05) different according to Tukey's HSD

inhibition of leucocyte and macrophage movement can
restrict the migration and metastasis of carcinoma cells
(24, 25). 250 ug/ml of both ethanol and hexane extracts of
U. ramosa showed maximum inhibition of cellular migra-
tion; most cells were seen to be retained at the region of
loading.

c. CAM Assay
The results obtained from the present study suggest that
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Hexane extract offered significant antiangiogenic activity
(inhibition of formation of vasculature) when compared to
ethanol extract with showed comparatively less antiangio-
genic activity (Fig. 2).

Conclusion

Plants are backbone of sophisticated traditional medicine
systems dating back to hundreds of years and persist to
supply human mankind with new remedies. The use of
synthetic chemical compounds has led to decline in the
use of plants in contemporary medicine over years (29).
Botanicals are considered as best source of medicine, as
they are eco-friendly, more affordable than conventional
medicine, easier to obtain than prescribed medicine,
strength in immune system, fewer side effects and cost
effective (30).

Upon qualitative analysis hexane extract of U. ra-
mosa confirmed the presence of biologically active and
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Fig. 2. Antiangiogenic effect of ethanol (a) hexane (b) extracts of U. ramosa

medicinally important active compounds in both ethanol
and hexane extracts proving potent antimicrobial, antioxi-
dant, anti-inflammatory, anti-cholinergic, anti-angiogenic
and other biological activities.

Presently use of antibiotics and other synthetic
compounds is very much spread in medicine and agricul-
ture that has led to the emergence of antibiotic resistant
strains of microbes that eventually cause very serious
problem in controlling infectious diseases as a result re-
searchers are exporting new antimicrobial compounds
mainly from plant source. On the basis of this antimicrobi-
al study, it is clear that the selected plant shows a consid-
erable activity against selected microbes. Therefore, this
study indicates that U. ramosa may be used as potent anti-
microbial drugs of natural origin.

The ethanol and hexane extracts of U. ramosa
showed anti-proteinase activity, anti-haemolytic activity
and inhibition of denaturation of proteins. These activities
establish that the plant possess antiinflamatory property
that might be due to the presence of certain secondary me-
tabolites like Tannins, Saponins, Flavonoids, Glycosides,
Quinones, Phenols, Terpenoids etc. Antihaemolytic assay,
Leucocyte migration assay and CAM assay showed antican-
cerous activities of the extract. Hence, the plant extract act
as an important resource for disease treatment. CAM is a
standard technique used to understand angiogenesis,
growth and invasiveness of tumour and for the screening of
anti-tumor drugs. Recent studies show that plants having
high antioxidant activity can also shoe strong antiangiogen-
ic activity (30, 31). Many secondary metabolites like poly-
phenols, terpenoids and flavonoids have the ability to in-
hibit tumorigenesis. The occurrence of bioactive com-
pounds in the U. ramosa indicates that this plant may have
possible use in biomedical research. From the above result
it is also evident that ethanol and hexane extract of U. ra-
mosa has a promising anti-angiogenic agent and could play
a vital role as a source of chemotherapeutic agent in the
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treatment of tumors. It is an absolute requirement to purify
the bioactive compounds form ethanol and hexane extracts
so that in its purified form it can show high biological activi-
ties.
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