
INDIAN JOURNAL OF APPLIED RESEARCH  X 1 

Volume : 3 | Issue : 10  | Oct 2013 | ISSN - 2249-555XResearch Paper Botany

Impact of Alkaloids Fraction from Jatropha
Curcas on Monocytes

Revathi.M Ravi. D
Bioprocess lab, PG & Research Department of Botany, 

Government Arts College, Coimbatore – 641018
Bioprocess lab, PG & Research Department of Botany, 

Government Arts College, Coimbatore – 641018

Keywords Alkaloids, Cycloxygenase (COX), Lipoxygenase (LOX), Jatropha curcas (EEJC)

ABSTRACT Jatropha curcas is a tropical and subtropical plant. It has a wide distribution habitat.The ethanolic extract of 
the Jatropha curcas was extracted and their phytochemical and antioxidant assays were performed. Using 

that ethanolic extract of Jatropha curcas (EEJC) the alkaloids were isolated and their invitro activity was investigated by 
culturing the monocytes and their viability was assessed. RNA was isolated from the alkaloid treated monocytic cells and 
were processed to RT-PCR for amplification, whereas Cycloxygenase (COX ) and Lipoxygenase (LOX) assays were carried 
out by the same alkaloid treated cultured cells. The results were compared and it will conclude that the plant extract having 
the capacity to reduce the COX and LOX assay activity. Therefore, the Jatropha curcas having a potent bioactive principle 
compounds treated against the monocytes. In future these active principle compounds of Jatropha curcas can be assayed 
for curing different human aliments on pathogenic diseases.

INTRODUCTION
The genus Jatropha has 175 known species of the plant be-
longing to the family Euphorbiaceae [Dehgan et al., 1992] 
and are widely cultivated and distributed in India. Many 
plants contain proteins that are capable of inactivating ri-
bosome and accordingly are called ribo-some-inactivating 
proteins (RIP). At present, it is useful to look for new RIP to 
identify those with the highest antitumor activity. The alka-
loids comprise the largest single class of secondary plant 
substances. They have a remarkable range of pharmaco-
logical activity. The matrix metalloproteinase’s (MMPs) a 
family of extracellular zinc and calcium- dependent en-
dopeptidase that are structurally and functionally related 
endoproteinases that degrade the extracellular matrix and 
other extracellular proteins [Stamenkovic et al., 2003] and 
they can be classified according to their substrate speci-
ficity in collagenases, gelatinases, stromelysins and mat-
rilysin [Egeblad et al., 2002]. MMPs were thought to be 
contribute to tumour metastasis via their matrix degrad-
ing activity [Fu et al.,1990]. Zymography is widely used to 
study various aspects of matrix metalloproteinase (MMP) 
function [Harza et al., 2010] and visualization depends 
directly on proteolytic activity [Feitose et al., 1998.]. The 
lipo polysaccharide (LPS) treated monocytes can stimulate 
the activity of COX and mediating inflammatory reactions. 
LOX has proinflammatory actions and LO-1 expression is 
induced by IL-13 in human blood monocytes [Deleuran et 
al., 1995.]. It have protective role in inflammatory disor-
ders due to formation of anti-inflammatory lipoxins [Linda 
et al., 2003].

The objective of this study was to define the anti inflam-
mation a cascade of biochemical reaction taking place in 
body in response to an immunological reaction and lead-
ing to severe pain, swelling and cell death. To know about 
the current anti-inflammatory effects and increased role 
of molecular enzymes such as matrix metalloproteinase’s 
raise options to design a new therapeutic drugs. The cur-
rent study was aimed to isolate and purify the alkaloid 
content of ethanolic extract of Jatropha curcas (EEJC (Eth-
anolic Extract of Jatropha curcas) and their invitro cyto-
toxic effect, antioxidant and anti-inflammatory effect were 
assessed. Further the effect of purified alkaloid of EEJC 
on TNFα (Tumor Necrosis Factor) expression and their in-
hibitory effect in LPS treated HPC (Human Peripheral Cells) 
were studied.

MATERIALS AND METHODS
Plant Material Collection
The selected plant materials were collected from in and 
around surrounding areas of Trivandrum district, Kerala. 
Verify that the plant materials being collected was the spe-
cies desired. The collected plant materials were washed un-
der the running tap water and once in distilled water. Then 
the plant materials were shade dried and ground by mixer 
griender as power form. The sample was packed by filter pa-
per and then filled in soxhlet apparatus [Linda et al., 2003].

Extraction of Alkaloid from Plant Sample
The extraction protocol is found to be in accordance with the 
Amador Perez et al., 2007.

Preparative Thin Layer Chromatography
Preparative TLC silica gel plates were used for isolation and 
purification of alkaloid compounds were found in accordance 
with the Sitifaridah et al, 2009. 

Phytochemical Analysis for Alkaloids
To 0.5ml of the extract, 2ml of HCL was added and followed 
by the addition of 1ml of drangondrof’s reagent. An orange 
red precipitate was produced indicates the presence of al-
kaloids.

Antioxidant Assay
The anti-oxidant assay was measured in accordance with 
Hazra et al., 2010.

Media Preparation for Monocyte Culture :( RPMI -1640 
Media)    

550mg of medium was suspended in 25ml of tissue culture 
grade water, 1.47g of sodium bicarbonate was added and 
55ml of the medium was prepared .The pH was adjusted to 
0.2-0.3.Then the medium was sterilized immediately by filter-
ing through a sterile membrane filter with a porosity of 0.22 
micron and stored at 2.8ºc in dark till use.

Viability Assay
Viability assay was calculated in accordance with the Samp-
son et al., 2011.

Lipopolysaccharide Isolation (LPS)
The LPS isolation was found to be accordance with the 
Darveau et al, 1983.
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Zymography Protocol
Zymography protocol was found in accordance with Linda 
et al, 2003.

Reverse Transcriptase - Polymerase Chain Reaction (RT-
PCR):
For Control Reaction:

To the 575µl of the reaction Mix, 50µl of Enzyme Mix was 
added followed by the addition of the Control Reverse Prim-
er (100ng/µl) 12µl (Beutler et al.,1989) and Control Forward 
Primer (100ng/µl) 6µl (Daniel et al.,1995). After that con-
trol RNA of 5µg was added (Add 50µl Diethyl bicarbonate 
(DEPC) water and incubate at 65ºc for 15min to suspend the 
RNA) and finally made to 1ml with DEPC water. 

For Test Reaction:
5µl of RNA template (~1µg) was mixed with 400ng of re-
verse primer (gene specific) and 20µl  of reaction mix was 
made with DEPC water. The above mix was incubated at 
65ºc for 10 min and immediately chills on ice. Test RT PCR 
reactions was carried out by adding the components in 
the following order: 25µl of reaction mix was added ,fol-
lowed by the addition of 20µl RNA-primer mix, 300ng of 
forward primer (gene specific) and finally 2µl of enzyme 
mix was added. The final volume was made to 50µl with 
DEPC water. Place the above reaction mix in a thermo-
cycler. Finally, agarose gel electrophoresis was proceed 
with the help of the PCR product and viewed under UV 
transilluminator.

Assay of Cyclooxygenase (Cox) Inhibitory Assay
The assay procedure was found in accordance with Dan-
nhardt et al, 2001.

Assay of 5-Lox
The assay procedure was found in accordance with Li et al, 
2006.

RESULTS AND DISCUSSION
1g of crude extract has given a yield of approximately 10% 
of alkaloids. Chromatography on silica is a conventional pre-
parative method for the separation of alkaloids. The purity 
of alkaloids after column chromatography was determined 
by TLC analysis. UV exposure of glass plates developed in 
ethylacetate: formaldehyde solvents and with the locating 
reagent giving single band fluorescence when observed un-
der 320nm (Plate 1).  The chromatograms viewed under UV 
light demonstrated a much better separation for the elution 
mode [Loren et al., 2010.]. Better elution was obtained in 
the current study by visualization under UV light. From the 
keen observation of the colors developed it was revealed 
that the Jatropha curcas contain more alkaloids (Plate 1). 
A significant reduction up to 50% was observed in samples 
when compared with the control. The reduction in the ab-
sorbance can be attributed to antioxidant effect of plant 
extract (Table 1).

Table 2 reveal that Jatropha extracts shows significant 
reducing activity. The increasing absorbance can be 
considered as effectiveness of plant extract in reducing 
the generated free radicals. The hydroxyl radical scav-
enging effect of EEJC was determined by quantifying 
the amount of Thio barbituric acid reactive substances 
(TBARS) formed by reaction with hydroxyl radicals and 
deoxy ribose. From the obtained results, it clearly states 
that the plant extracts produced significant increase in 
percentage inhibition (Table 1). From the results it was 
observed that the plant extract have the capacity to re-
duce the viability of the monocytic cells. The concentra-
tions above 220µg have more capacity to reduce the vi-
ability of the cells. If increasing the concentration of the 
plant extract it reduces the total count of the cells up to 
53.96% refer Table 1. 

Plate 1 shows the active bands corresponding to the en-
zymes are seen as white bands with a blue background and 
the bands were measured to determine the digestion of the 
substrates refer Table 2. The RNA that was isolated from 
the given monocyte culture (Plate 2) after the addition of 
the plant extracts were checked with the gel electrophoresis 
to identify the quality of it. Later, it was ready to proceed 
RT-PCR. After amplification the primer TNFα, they are the 
central proliferating cytokine produced by macrophages and 
dentritic cells. Deregulations of TNFα are associated with au-
toimmune disease such as rheumatoid arthritis where TNFα 
was successfully inhibited by purified EEJC.COX-2 inhibition 
leads to the production of prostaglandins which produces in-
flammatory signals leading to production of cytokines IL and 
TNFα. Jatropha curcas extract was added to LPS activated 
HPLS and spectrophotometrically determined the COX and 
LOX inhibition. 

CONCLUSION
In the present study results indicate that the plant extract 
possess anti-inflammatory and antioxidant activity. This 
may be due to the strong occurrence of polyphenolic com-
pound such as alkaloids. The alkaloids tend to be rather 
toxic, although the toxicity appears to be well below the 
therapeutic levels. The alkaloids appear to offer the con-
siderable promise for further investigation as anti-inflam-
matory components and some appears to be remarkably 
active. These extract reduced the activity of COX and LOX 
purification of each bioactive compound can be need and 
purified compound can also increase their activity. This 
report proposing its potential application as a lead com-
pounds for designing potent anti-inflammatory activity 
and they can be used as a lead compounds for designing 
potent anti-inflammatory activity and they can be used for 
treatment of various diseases (cancer, neurological disor-
der, aging, and inflammation).

Table – 1: Estimation of Nitric Oxide Scavenging Activity, 
Reducing Power Activity, Hydroxyl Radical Scavenging Ac-
tivity and Viability Assays

Concentra-
tion Of Plant 
Extract (µG)

Nitric Ox-
ide Scav-
enging 
Activity 
(Inhibition 
%)

Reducing 
Power 
Activity 
(OD @ 
700NM)

Hydroxyl 
Radical 
Scaveng-
ing Activity 
(Inhibition 
%)

Viability 
Assay (%)

Control 100 0.033 100 78.2

40 55.12 0.114 11.01 71.4

120 51.28 0.284 19.17 68.7

220 32.05 0.408 27.16 36

Table – 2: Estimation of COX and LOX assays

Concentration Of 
Sample(µg)

COX ASSAY LOX ASSAY
Crude 
Extract 
(OD @ 
632nm)

Pure 
Extract 
(OD @ 
632nm)  

Crude 
Extract 
(OD @ 
234nm)

Pure 
Extract 
(OD @ 
234nm)  

CONTROL 0.573 0.563 0.221 0.153
CONTROL+LPS 0.532 0.717 0.191 0.036
40 0.424 0.400 0.040 0.014
220 0.714 0.584 0.148 0.075
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