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Abstract because the modern drugs are beyond the reach of
........... common man and their indiscriminate use leads &dtine
Immunomodulatory effect of many medicinaamts  hazard (Kalia,2005). Immunomodulators of herbatjiari
used in Indian system of medicines lik&ithania  appear to be a better alternative to overcome Huvea
Somnifera, Emblica Officinale, Aloe vera, etc. , on the problem (Patwardhan et al., 1991). In recent years,
mitogen stimulated proliferation of human and argna immunostimulatory activity has been reported in a
peripheral blood mononuclear cells (PMBs) werenumber of plants and plant derivatives such as
investigated. No study was still done on phagocytigpolysaccharides, lectins, peptides, flavonoids,osas
function of murine peritoneal macrophages by samni and tannins in variouis vivo models (Shivaprasaet al.,

isolated fromiTribulus terrestris. 2006; Atal, 1985; Atal et al., 1986; Godhwani ef 4988;
The objective of the present study is to inveségdte Duaetal., 1989)
immunomodulatory properties of saponins isolatexnfr Tribulus terrestris, commonly known as Gokhru, is

Tribulus terrestris on in vitro phagocytosis by murine a shrub belonging to the Family Zygophyllaceae.
peritoneal macrophages with regard to non-specifitistorically, Tribulus terrestris was used by the cultures
cellular immune responses. of India and Greece as a rejuvenation tonic (Adaikh
PMNC's were isolated from the peritoneal fluid dfet al., 2000). It was also used as a therapy for &taof
healthy rats respectively, and treated with thdecsht ~ health conditions affecting the liver, kidney, and
fractions of saponins isolated fromibulus terrestrisin ~ cardiovascular ,immune systems, headaches, eye
vitro with different fractions to see the engulfment of conditions such as itching, conjunctivitis and weason,
foreign particle by PMNC'’s. All the fractions of ¢nh and nervousness (Hu and Yao 2002, www.http:/
saponin showed increased phagocytosis but the 'gaportribulusterrestris.com). The inhibitory effect adip®nins
fraction with Rf valueD.89 at different doses revealed that from Tribulus terrestris on Bcap-37 breast cancer cell line
thein vitro phagocytic activity has been increased in dosén Vitro were also studied (Zhong Yao Cai. 2003).
dependent manner. The present study revealed tH&raveen Kumar et al., (1994) and Rao et al (1996)
immunomodulating activity, which could be explairtee¢ ~ successfully demonstrated the immunomodulating
traditional use of this plant in India. activity of a combination of extracts of these péart has
tonic and aphrodisiac properties (Stuart,1990).
5 Saponins are steroid or triterpenoid glides,
common in a large number of plants and plant prtsduc

_ that are important in human and animal nutritiororfr
Introduction the earlier reports, it had observed that sapoisiiated
Immunology is probably one of the most rapidly from the Indian medicinal plants were described as
developing areas of biomedical research and haat grepossessing a potential usefulness as immunoadjuvant
promises with regard to prevention and treatmentof increasing the immunogenicity of many vaccines.
wide range of disorders, inflammatory diseaseskai,s Saponins reportedly induced production of cytokisesh
gut, respiratory tract, joints and central orgafimddin  as interleukins and interferons that might medidueir

et al., 1996). Modulation of immune responsesevate  immunostimulant effects (Jie et al. 1984, Kensib@p It
disease has been of interest for many years and tlig likely that they interact with antigen-preseagticells to
concept of ‘Rasayana’ in Ayurveda is based on edlat induce many of these responses (Barr et al. 1998).
principles (Charak Samhita, 1949). The healthyestat In present study we have attempted to etalttze
believed to be based on a sophisticated fine-tuafifge  immunomodulatory potency of the saponins isolatechf
immunoregulatory mechanism (Mallurwar et al., 2006) the fruits Tribulus terrestris using macrophage
Peoples are returning towards the use of natuesaffiles  ppagocytosis in vitro which was subsequent events

involved in the process of Immunomodulation.
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Material and Methods Isolation of saponins from plant material:
Animals: The mode of extraction of plant material dependghen

Inbred wistar rats of either sex, 3-4 weeks old ever téxture and water contents of the plant materiahdbe
obtained from the National Institute of Nutrition, €xtracted and the substance to be extracted. Since
Hyderabad and were acclimatized for 3-4 weeks & thSaponins are polar compound they are extractetanal
animal house of Jawaharlal Nehru Cancer Hospitel anCr With water. In the present study keeping thisview
Research Centre, Bhopal, under standard conditigns @nd the result obtained from the previous studike,
temperature (23 +°€), relative humidity (50 + 5%) and Plant material was extracted in 50% alcohol. ISofabf

light (10:14 h of light and dark respectively). Tagimals ~compound was done as described in the fig-1 and TLC
were housed in polypropylene cages containing lsteri @nalysis was performed as described by Stahl et al
paddy husk (procured locally) as bedding and feth wi (1963)_.Br|efl_y, solvent system used for isolatiod o
standard animal feed and filtered, acidified water ~Saponins is_ foluene: ethyl acetate (7:3) and
libitum. Seven to eight weeks old and weighing 150 to-hromatograms were sprayed with the anisaldehyde-
200g were selected for the experiments. The resegas ~ Sulfuric acid reagent; three spots were detectethation
conducted in accordance with the internationallyepted |, Fraction Il and Fraction 1l with Rf value 0.40,54,
principles for laboratory animal use and care arasw 0.89 respectively. After elution of the spots the

approved by the institutional ethical experimemtati Quantification of each drug was done by
committee. spectrophotometer and immunomodulatory activitiés o

these fractions were analyzed using in vitro phstioc
activities.

The following parameters were studied:

Plant material and extract preparation:

Fruits of Tribulus terrestris was collected from the

suburbs of Bhopal in the month of August-Octobed an } }

authenticated at the State Forest Research lmestitut In Vitro phagocytosis test:

Jabalpur, India. The freshly collected roots frdra plant  Collection of peritoneal exudates cells (PECS):

were shade dried at room temperature and grinded to afier 24 hrs of last injection, peritoneal maghage

powder and extracted with Soxhlet apparatus uUSi%  \yere obtained as following, 15 ml of normal salimas

alcohol for 48 hrs or till 12 cycles are completdthe  jnjected intraperitoneally to theats, theabdomen was

extract was then concentrated on a rotatory evéamora massaged for 5 minutes and the peritoneal exudate c

below 46 C. (PECS), consisting of 60% lymphocytes & 40%
macrophages, were collected in a 5ml syringe,

| Schematic Diagram For Isolation of Saponins From Qude Extract By Fractionation Method \

]
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allowing recovery of 90-95 of the injected volume The result of PMN function test showed a significan
Resting macrophages identified by morphology andncrease in the percentage phagocytosis. This atelc
neutral red staining, were counted and adjusteRHMI-  that the saponins obtained from TT enhance the
1640 with 10% FCS to 80-100 x %énacrophage \ ml. phagocytic efficacy of the PMN cells by causing enor
Cellular disability was routinely measured befoneda engulfment of the yeast cells, thereby stimula@gngon-
after each experiment by the trypan blue exclugish In  specific immune response. As neutrophils form ftingt f

all cases disability was higher that 95%. All inatibns line of host defense by virtue of their ability to
were done at 3T in a humidified atmosphere of 5% phagocytosed invading microorganism and foreignybod
CO.. they have a major role in modulating the immune

Preparation of Candida albicans (Yeast) suspension: function. The stimulation of neutrophils results &m

Yeast (heat inactivated yeast, %0 for 1 hr) was used as increase in the immediate non specific cellular imm
; . response.
the test microorganism.

: . - The augmentation of the immune system ipay
Slide Preparation method fgs ffgocytosis: brought about by increasing the activities of mpbages,

The Macrophages (Cell density adjusted to 1.0 X 10T_ymphocytes and B-lymphocytes (Reizenstein and
cells/ml using MEM.) were mixed with 1.0 x10ells/ml  \athe 1984). At low to moderate doses, commonlyduse
of yeast cells and incubated at’@7or one hour in C® therapeutic drugs such as doxorubicin, taxol, Vticie
atmosphere, in the presence of the saponin fra68,  and vinblastine were shown to enhance the immuatasst
100, 200 pg/ml) and control without saponin fi@us.  of the host by activation of macrophages and lyroptes

Cytosmears were prepared after incubation, fixethwi (Mihich and Ehrke 1991, Mullins et al 1997, Mihich
methanol, stained with Giemsa stain and studiedeund 2000a, 2000b)

100X ‘oil immersion objective’ to determine the N L
. o The activation of macrophages may have a significan
phagocytic activity of PMN “cells. Macrophages (100role in increasing the immunity since they are gipte

nqs.) Fre scanned gggind ¥ cells with Ingeste%]‘fector cells of the immune system (Gershon d9&l7).
microorganisms were counted. The parameters eealuat . . .

X Suppression of the tumor growth, inflammation dae t
were percentage phagocytosis (percentage of PMN cel

. ) ) 2 . activation of macrophages by biological response
involgggl in phagocyibsis) and phagocytic indexigraf modifiers has been demonstrated by earlier studies
number of yeast cells engulfed to the total numbker

(Aoyogi et al 1977, Umezawa 1977, Jastrand and

macrophages). Blomgren 1982). The interleukin secreted from the
Statistical evaluation : activated macrophages have shown to modulate the
All the data’s are expressed as the Mean + SEM angecretion of immunoglobulins from B-lymphocytes
analyzed by Student’s “t” test. (Golab et al 2000). Saponins appear to act sirgilanl T
Result or B cells, as indicated by humoral and cell mextiat
Effect of fractions on In vitro phagocytic test: response studied earlier (Tilwari et al., 20114d,1%).

The in vitro phagocytosis using yeast as antiges wa The result of the present investigatimnaude that

measured, by treating the PMNC’s with the differentsaponins had shown the augmentation of the hostimem
fractions of saponins isolated frofibulus terrestrisand ~ System, which may appear to be mediated througgcdir
without saponins. All the fractions of saponins dav activation of macrophages and a possible stimulatib
showed phagocytosis at different doses but thetirac non specific immunity at low and non toxic dosewts
with Rf value 0, 89 has exhibited a significantresse in ~ already reported that the naturally occurring sapon
percent phagocytosis in a dose dependent manneaslt have immunomodulatory activity.

showed highest phagocytic activity at dose 200 [ig/m Acknowledgement:

which is found to be two fold increase, as compaoetthe
control as in fig - 4 and 5

Discussion and Conclusion:
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Scientific classification

Kingdom : Plantae
Division : Maenolioplyta
Class :Magnoliopsida

Order : Sapindales
Family : Zyoophyillaceae

Genus  : Tribulus L.
Species :Tribulus terrestris L.

Fig 1 Tribulus tervestris fruits used in the study with its scientific classification

!

. . . Fig: 3 collecti f p eritoneal fluid from rats.
Fig: 2 Control wistar rats used in the study Bi0 coreenin DL peninn e R RS

Fig 4: Effect of different fraction of saponins is¢éated from Tribulusterrestris onin vitro phagocytic
function of murine peritoneal macrophages.
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Values are Mean + SEM, n = 6 in each group,
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Fig 5: Plate : Photomicrograph showing peritoneamacrophages isolated from the peritoneal cavity afats stainec

with giemsa stain.
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