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ABSTRACT
Present study deals with membrane stabilizing activity of aqueous-ethanol
extract of Russelia equisetiformis Schlecht & Chan (Family- Scrophulariacae) (AERE)
in vivo and in vitro experimental conditions. AERE (25-100 mg/ml) produced
significant changes (P<0.05) of membrane stabilization of red blood cells (RBC)
exposed to heat stress-induced haemolysis in a concentration-dependent manner,
compared with the control without extract. AERE produced no significant changes
(P>0.05) of packed cell volume (PCV) and white blood cells (WBC) in rats orally
administered AERE, at the dose levels of 25, 50 and 100 mg/kg compared with the
pretreatment values. Thus we can say that aqueous-ethanol extract of R.equisetiformis
possesses the membrane stabilizing activity.
Keywords: Russelia equisetiformis, Membrane stabilization, Flavonoids, Triterpenes.

INTRODUCTION
Phytochemical analysis of Russelia equisetiformis Schlecht & Chan
(Scrophulariacae), shows it contains triterpenes of lupane-type and flavonoids (Burns,
et al., 2000; Awe, et al., 2008). Studies on some medicinal plant extracts, have reported
significant decrease in PCV, HB and WBC, when administered orally to Wistar rats for
five days and this decrease was attributed to the haemolysis of the blood cells, as a
result of cell membrane destabilization by the extracts (Wu Tianshung, et al., 1997;
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Plotnikov, et al., 1998). Various medicinal substances such as butadion, escinol,
esculetin, glyvenol, rutin and flavonoids preparations are capable of stabilizing the
erythrocyte membrane when subjected to hypotonic haemolysis (Chaika and Khadzhai,
1977; Anna, et al., 2006; Manivannana and Sukumar, 2007). Triterpenes isolated from
Burseracae and Asteraceae families have anti-pruritus and anti-inflammatory activities,
and these actions were suggested to be related to a membrane stabilizing action of mast
cell and neutrophils membranes (Bettina, et al., 2003; Oliviera, et al., 2004).
Erythrocytes have been used as a model system by a number of workers for the
study of interaction of drugs with membranes (Sessa and Weisman, 1968; Litman, et
al., 1976; Horie, at al., 1979; Oyedapo and Famurewa, 1995). Drugs like anesthetics,
traquilizers and non-steroidal antiiflammatories stabilize erythrocytes against
hypotonic-induced stress haemolysis therefore prevent the release of haemoglobin as a
result of their membrane stabilizing activity (Seeman, 1972). This membrane
stabilizing activity of RBC membrane exhibited by some drugs, serves as a useful in
vitro method for assessing the anti-inflammatory activity of various compounds (Naibi,
et al., 1985). Anti-inflammatory and analgesic activities of R. equisetiformis have been
reported (Awe, et al., 2005). Here, we report the membrane stabilizing activity of
Russelia equisetiformis.
MATERIALS AND METHODS
Plant material: Plant sample was collected in the month of October, 2005 from Bodija
in the Southwestern part of Nigeria, and was authenticated by Dr. S.O Oni, a
taxonomist in the herbarium of the Forest Research Institute, Ibadan, Nigeria (FRIN),
where voucher specimen was deposited with number 106998. The plant was air-dried at
laboratory temperature 25-27OC and reduced to powdery form using an electric blender.
Animals: Twenty Wistar albino rats weighing between 219-230 g of mixed sex used for
this study were bred and housed in the pre-clinical animal house, College of Medicine,
University of Ibadan, Ibadan, Nigeria. The animals were kept and maintained under
laboratory conditions of temperature, humidity and light; and were allowed free access
to food (standard pellet diet) and drinking water ad libitum
The experimental protocols and procedures used in this study were approved by
the Ethical committee, University of Ibadan, Ibadan, Nigeria and conform to the
guideline of the care and use of animals in research and teaching (NIH publications no
85-93, revised 1985).
Extraction: The powdered material (400 g) was extracted with 500 ml of 50% aqueousethanol in the cold for 72 h. The ethanol extract was evaporated to dryness using rotary
evaporator under reduced pressure at 400C and a yield of 85.3 g (21.3 %) was obtained.
Phytochemical screening of the extract was done as described by Trease and Evans,
1989.
Effect of extract on blood cells: Twenty rats were divided into four groups of five
animals each. Group 1 which served as control received 20 % Tween 80 (vehicle) at 10
ml/kg while groups 2, 3, 4, received extract orally using oral cannular at the doses of
25, 50, 100 mg/kg respectively for 7 days. The doses chosen were based on the median
ledal dose (LD50) obtained, 2,250 mg/kg for the plant’s extract. Blood samples (2 ml)
were collected each from rats of all groups, seven days after treatment into heparinized
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tubes for the analysis of PCV, Hb and WBC as described by Jain, 1986. Because the
plant’s extract used in this study was dissolved in 20% Tween80, at the beginning of
experiment, 20% Tween80 (10 mg/kg)-treated rats were used as control.
Effect of the Extract on Membrane Stabilization: This was carried out using the
method of Oyedapo and Famurewa, 1995 as modified by Olajide, et al., 2000. Blood
sample (2 ml) was collected from another normal rat. The blood was centrifuged and
the supernatant carefully removed with a sterile pipette. The packed cells were resuspended in an equal volume of isotonic saline and centrifuged again. The process was
repeated four times until the supernatants were clear. A 10% red blood cell (RBC)
suspension was then prepared with normal saline and kept at 40C undisturbed before
use. A reaction mixture (4.5 ml) consisting of 2ml hypotonic saline (0.25%, w/v NaOH
and 0.15M sodium phosphate buffer, PH 7.4) and varying concentration of the extract
(25, 50 and 100 mg/ml) in normal saline to make volume 4.0 ml. Then 0.5 ml of 10%
HRBC in normal saline was added. Two controls were prepared, one with 1.0 ml of
isotonic saline without red blood cells, (control 1) and the other one with 1 ml of extract
solution without red blood cells (control2). The mixtures were incubated at 560C for 30
minutes. The tubes were cooled under running water for 20 minutes, and mixtures were
centrifuged. The absorbance of supernatants was read at 540nm wave length using
spectrophotometer. The percentage membrane-stabilizing activity was determined
using equation of Sadique, et al., 1989.
% stabilizing activity = 100 – Extract absorbance value – Control absorbance2/ Control
1 absorbance value x100

Statistical Analysis: Values are expressed as mean + SEM. Statistical significance was
determined using two-way ANOVA test. Values with P<0.05 were considered
significant.
RESULTS
The extract has no significant changes (P>0.05) in PCV, HC and WBC values
determined at the dose levels of 25, 50 and 100 mg/kg compared with the pre-treatment
values (Figure-1A, B and C).

Figure-1A: Showing effect of AERE on PCV.
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Figure-1B: Showing effect of AERE on Hb.

•
•

Figure-1C: Showing effect of AERE on WBC.
Data are expressed as ±SEM (n=5) for each group.
No significant difference (P>0.05), between the pre-treatment and pot-treatment values using
two-way ANOVA statistical analysis

In the in vitro experiment carried out using rat blood, the membrane stabilizing
activity of the extract increased significantly (P<0.05) in a concentration-dependent
manner (25-100 mg/ml) compared with indomethacin (5 mg/ml) (Table-1, Figure-2).
Table-1: Effect of R.equisetiformis crude extracts on red blood cells membranes
Extract

Concentration mg/ml

%Membrane Stability*

R.equisetiformis
R.equisetiformis

25
50

10.7±1.62
47.6±3.60

R.equisetiformis

100

60.30±4.56

Indomethacin

5

62.8±4.75

•

*Results are average of triplicate experiments.
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Figure- 4: Effect of extract of R.equisetiformis on Red blood cell membrane.

DISCUSSION
In present study, no destruction or lytic effect of orally administered plant’s
extract were observed on any blood cells in rats, which could have occurred as a result
of cell membrane destabilization (Hess and Milong, 1972). This probably indicates, the
membrane stabilizing action of the extract in vivo. The study, also demonstrated
capability of the extract, to stabilize red blood cell membrane, which is an indication of
the extract’s ability to prevent rupture, or haemolysis in hypotonic-stress induced
condition. The exact mechanism of action, responsible for the membrane stabilizing
activity of the plant extract, could not be established in this study. We were also not
able identify with certainty, the chemical constituent (s) of AERE that might be
responsible for the observed membrane stabilizing action. However, a number of
investigators have shown that, flavonoids, triterpenoids, and a host of other secondary
plant metabolites, exhibited analgesic, anti-inflammatory effects as a result of their
membrane stabilizing action in various experimental animal models ( Bettina, et al.,
2003; Jorge, et al., 2004; David, 2007; Chandra and Balaji, 2008). It has also been
reported that, there is production of free radicals, such as lipid peroxide and superoxide
in various conditions, such as heat-induced stress haemolysis, due to cell membrane
destabilization (Agarwal and Rangari, 2003). Flavonoids, triterpenoids and other
phenolic compounds are good scavengers of free radicals due to their antioxidant
properties (Smith, et al., 1992; Repetto and Liesuy, 2002; Miliiauskas, et al., 2004.
Kumar, et al., 2008).Since studied plant extract has been reported to contain triterpenes
and flavonoids (Burns, et al., 2000; Awe, et al., 2008), it is not unreasonable, therefore,
to speculate that flavonoids, triterpenoids, and other chemical components are
responsible for the observed membrane stabilizing action, and probably as a result of
their antioxidant activity, thereby acting as free radicals scavengers.

Copyright © 2008, Journal of Natural Products, Dr. Sudhanshu Tiwari, All rights reserved

7

Awe, E.O, et al., /Journal of Natural Products, Vol. 2(2009):03-09
CONCLUSION
The experimental evidence obtained in the present laboratory animal study
indicates that, the aqueous-ethanol extract of R. equisetiformis possesses membrane
stabilizing property. R. equisetiformis extract could serve as a useful supplementary
therapy in hemolytic disease, and also in free radical-mediated oxidative cell injury
conditions.
REFERENCES
Agarwal, B.A, Rangari, V.D., (2003): Anti-inflammatory and anti-arthriticactivities of
Lupeol and 19OH lupeol isolated from Strobilanthus callosus and Strobilanthus
viocephala roots. Indian J. Pharmacol., 35:384-387.
Anna, J., Robert, Z., Arkadiusz, K., (2006): Emulsions of oil from Adnanthera pavonina L
seeds and their protective effect. J. Cellular Molecular Biol., 3: 1425-8153.
Awe, E.O.; Makinde, J.M. Olajide, O.A., Wahkeel, O.K., (2005): Evaluation of antiinflammatory
and
analgesic
activity
of
Russelia
equisetiformis.
Inflammopharmacology., 12: 399-405.
Awe, E.O, A, Adeloye, T. Idowu, O.A., Olajide, Makinde, J., (2008): Antinociceptive
effect of Russelia equisetiformis leave extracts: Identification of its active
constituents. Phytomedicine, 5:301-305.
Bettina Siedle, Linda Guustavsson, Senia Johansson Renato Murillo, Victor Castro, Lars
Bohlin, Irmgard Merfort, (2003): The effect of sesquiterpene lactones on the release
of human neutrophils elastase Biochem. Pharmacol., 65: 807-903.
Burns, D., Reynolds, W.F., Reese, P.B., Enriquez, R.G., (2000): Phytochemical screening
of Russelia equisetiformis. Magn. Reson. Chem., 38:488 -493.
Chaika, L.A., Khadzhai, (1977): Membrane stabilizing effect of medicinal substances used
for the treatment of chronic venous insufficiency. Farmakol Toksikol, 40:
306-309.
Chandran, P.G.R, Balaji, S.,(2008): Phytochemical investigation and Pharmacological
studies of the flowers of Pithecellobium dulce. Ethnobotanical Leaflets, 12: 245253.
David, S., (2007): Studies Force New View on Biology of flavonoids. BioMed., 541-737787.
Hess, S.M., Milong, R.C., (1972): Assay for anti-inflammatory drugs. In: Lepow, I.H,
Ward, P.A., (Eds) Inflammation Mechanisms and Control. Academic Press New
York , pp.1-2.
Horie, T., Sugiyama, V., Awazu,S., Hanano, M., (1979): The correlation between
drug binding to human erythrocyte and its hemolytic activity. J. Pharmacology,
4:116-122.
Jain, N., (1986): Schalm,s Veterinary Hematology, 4th. Eds Lead and Febiger,
Philadelphia.
Jorge, R.M., Leite, J.P.V., Oliveira, A.B., Tagliati, C.A., (2004): Evalaution of
antinociceptive,anti-inflammatory and antiulcerogenic activities of Maytenus
illicifolia.J. Ethnopharmacol., 94: 93-100.
Kumar, G.S., Jayaveera, K.N., Kumar Ashok, C.K., Bharathi, T., Sanjay P., Umachigi,
Swamy Vrushabendra, (2008): Evaluation of antioxidant properties of terpenoidal

Copyright © 2008, Journal of Natural Products, Dr. Sudhanshu Tiwari, All rights reserved

8

Awe, E.O, et al., /Journal of Natural Products, Vol. 2(2009):03-09
Fraction of Hemidesmus indicus (Indian sarsaparilla). The Internet Journal of
Aesthetic and Anti- aging Medicine, 1:1-8.
Litman, G.W., Litman, R.T., Henry, C.J., (1976): Analysis of lipophilic carcinogenmembrane interaction using human erythrocyte membrane system model. Cancer
Res., 243: 4364-4371.
Manivannana, R., Sukumar, D., (2007): The RBC membrane stabilization in an in vitro
method by the drug isolated from Leucas aspera. International J. Appl. Sci. Engin.,
2: 133-138.
Milianuskas, G., Venskutonis, P.R., Vanbeek, T.A., (2004): Screening of radical
scavenging activity of some medicinal and aromatic extracts. Food Chem., 85: 231237.
Naibi, R.A., Sukumar, Sethuraman, V., Suluchana, N., Sadique, J., (1985): Satellite
Symposium on Traditional Medicine as Asian congress of Pharmacology. Tamil
University Thanjavur, 140.
Olajide, O.A., Makinde, J.M., Okpako, D.T., Awe, S.O., (2000): Studies on the
Anti-inflammatory and related pharmacological properties of the aqueous extract of
Bridelia Ferruginea stem bark. J. Ethno. pharmacol., 71: 153-160.
Oliveira, F.A., Lima-Junior, R.C., Cordeiro, W.M., Vieira-Junior, G.M., Chaves, H.,
Almeida, F.R, Silva, R.M., Santos, F.A., Rao, V.S., (2004): Pent acyclic
triterpenoids, Alpha beta-amyrins, suppress the scratching behavior in a mouse
model of pruritus. Pharmacol. Biochem. Behahavior., 78:719-725.
Oyedapo, O.O, Famurewa, A.J., (1995): Antiprotease and membrane stabilizing activities
of extracts of Fagara. Zanthoxyloides, Olax subscorpioides and Tetrapleura
tetraptera Int. J. Pharmacogn., 33: 65-69.
Plotnikov, M.B, Koltuniv, A.A, Aliev, O.I, Kalinkina, G.I, Berezovskaya, T.P, Andreeva,
V.T.U., Tikhonova, L.A., (1998): The haemorrheological properties of extracts
from some plants containing flavonoids. Rastitel’nye Resury, 34:87-91.
Repetto, M.G., Liesuy, (2002): Antioxidant properties of natural compounds used in
popular medicine for gastric ulcers. Brazil. J. Med. Biol. Res., 35: 523-532.
Sadique, J., Al-Rqobah, W.A., Bughaith, M.F., El-Gundy, A.R., (1989): The bioactivity of
certain medicinal plants on the stabilizing of RBC membrane system. Fitoterapia,
60: 525-532.
Seeman, P., (1972): The membrane actions 0f anesthetics and tranquilizers.
Pharmacological Review, 24: 583-655.
Sessa, G., Weisman, G., (1968): Effect of components of the polyene antibiotic, Fillipin on
phospholipids spherules (liposome) and erythrocytes J. Biol. Chem., 243: 43644371.
Smith, C., Halliwell, B., Aruoma, O.T., (1992): Protection of Albumin against the prooxidant actions of phenolic dietary components. Food Chem. Toxicol., 30:483-489.
Trease, E., Evans, W.C., (1989): Textbook of Pharmacognosy. Oxford University
Press, Oxford. 13th Edn., pp. 512-513.
Wu. Tianshung, Chan Yuyi, Liou, Maeijen, Fulwen, Shilishan, Chen Kutung, (1997):
Platelet aggregation inhibitor from Murraya euchrestifolia. In: Proceeding of
2ed international symposium on natural drugs, Maretea Italy, 28
September- Oct 1, 1997, Capasso, F., Basso, F., Pasquale, R.de., Evans, F.J.,
Mascolo, N.J., (Eds.), Phytomisapia,1998 12(Supplement 1) S80-S82.

Copyright © 2008, Journal of Natural Products, Dr. Sudhanshu Tiwari, All rights reserved

9

