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Beneficial effect of extracts of Premna integrifolia root on
human leucocytes and erythrocytes against hydrogen peroxide

induced oxidative damage

Abstract

Backgdround: Oxidative damage as a result of an increase in the free radical load and/or decrease in the efficiency
of the antioxidant systems has been implicated in many human diseases. Premna integdrifolia (Verbenaceae) is an
important woody, medicinal plant and has a prominent place in Ayurvedha, Siddha and Unani system of medicines.
Traditionally, it has been used for various antioxidant related disorders. Objective: The objective of the present study
was to evaluate the beneficial effect of extracts of P. integrifolia root on human leucocytes and erythrocytes
against hydrogen peroxide (H,0,) induced oxidative damage. Materials and Methods: Chloroform:methanol
(1:1) extract of P. integrifolia (CMEPI) and aqueous extract of P. intedrifolia roots were used to accessed catalase
(CAT), superoxide dismutase (SOD), glutathione peroxidase (GPx), glutathione (GSH) and lipid peroxidation
(LPO) levels in H,0, induced oxidative damage. Results: Results of the present study revealed that, there was
an increase in the CAT, SOD, GPx and reduction of the GSH and LPO levels in H,O, group compared with the
control. P. integrifolia root extract treated groups showed the reduction of CAT, SOD, GPx and increased in
the GSH and LPO levels as compared with H,O, group. CMEPI was found to be more effective than aqueous.
Conclusion: The present study suggests that, extracts of P. integrifolia root possess beneficial effect on human
leucocytes and erythrocytes against H,O, induced oxidative damage which has substantiated their use in
ethnomedicine as an antioxidant. Observed effect can be attributed due to the flavonoid and phenol contents in
the plant. Furthermore, in-vitro and in-vivo studies are needed to explore its effects on antioxidant system of the
body for proving its clinical safety, reliability and efficacy.
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Introduction constipation and fever. The root of the plant mainly

contains premnine, ganiarine,” ganikarine,” premnazole,®
Premna integrifolia Linn. (Verbenaceae), commonly clerodendrin-A,"7®  glycerine,2,5-furandione,  3-methyl-,
known as Arni or Agnimantha.™? It is a large shrub 2-furancarboxaldehyde, 5-(hydroxymethyl)-, benzofuran,

or a small tree distributed on the western sea coast
from Bombay to Molucca, Srilanka and the Andaman.
P. integrifolia root extract is an active ingredient of many
ayurvedic preparations such as Arishtam, Avaleham,
Kvatham, Ghritam and Tailum.®' Roots are used in
the treatment of diabetes, chyluria, inflammations,
swellings, bronchitis, dyspepsia, liver disorders, piles,
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2,3-dihydro-, 2-hydroxy-3-methylbenzaldehyde, seychellene,
dodecanoic acid, 1H-cycloprop[elazulen-7-ol, decahydro-
1,1,7-trimethyl-4-methylene-, [lar-(1aa,4a3,74,7a4,7ba)]-,
2-propenoic acid, 3-(4-methoxyphenyl)-, tetramethyltricyclo
[5.2.2.0(1,6)] 3,7,11,15-tetramethyl-
2-hexadecen-1-ol, n-hexadecanoic
ethyl

undecan-2-ol,

acid, phytol,

octadecanoic  acid, ester, 2-phenanthrenol,
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4b,5,6,7,8,8a,9,10-octahydro-4b,8,8-trimethyl-1-(1-
methylethyl)-,® luteolin,*® 1f3,30,8@-trihydroxy-pimara-
15-ene, 60,11,12,16- tetrahydroxy-7-oxo-abieta-8,
11,13-triene, 20,19-dihydroxy-pimara-7,15-dienel**1?
and acteoside (Verbacoside).'¥ Moreover, alkaloids,
proteins, carbohydrates, amino acids, steroids, flavonoids,
glycosides, tannins and phenolic compounds were found in
preliminary phytochemical screening of the root extracts
of P. integrifolia."¥ It has been reported for its potential
actions such as anti-diabetic and hypoglycemic,>%!
anti-inflammatory,”!  immunomodulatory™®
stimulant,’  analgesic and antibacterial,®”
arthritic,'”?) antioxidant,?*?®! hepatoprotective and in-
vitro cytotoxic,?>?¥ anti-hyperglycemic,”?! anti-parasitic,?®
hypolipidemic and anti-obesity.”?"="

cardiac
anti-

Antioxidants that are mainly supplied as dietary
consumptions can impede carcinogenesis by scavenging
oxygenradicals or interfering with the binding of carcinogens
to deoxyribonucleic acid. This includes vitamin C and E,
carotenoids (cryptoxanthin, lutein, zeaxanthin, lycopene)
and several polyphenolic compounds including flavonoids
(catechins, flavonols, flavones, isoflavonoids).?**? The
antioxidative potentials of phenolic compounds can be
attributed to their strong capability to transfer electrons
to reactive oxygen species or free radicals, chelating metal
ions by activating antioxidant enzymes and inhibitory
oxidases.®® In addition, free radicals and reactive oxygen
species are constantly generated in-vivo and cause oxidative
damage to biomolecules, a process held to check only by
the existence of multiple antioxidants or repair systems as
well as the replacement of damaged lipids or proteins.¥ As
plants could represent a source of natural compounds with
antioxidant activities, many studies have been conducted
for the antioxidant activities of many plant extracts and
their constituents,®*¥ due to their low toxicity and great
medicinal value. Therefore, by keeping this view in mind
the author has evaluated beneficial effect of extracts of
P integrifolia root on human leucocytes and erythrocytes
against H,0O, induced oxidative damage.

Materials and Methods

Chemicals

Hydrogen peroxide (H,0,, 3%) (Universal), pyrogallol (high-
media), butylated hydroxyl anisole, nitro blue tetrazolium,
thiobarbituric acid (TBA), trichloroacetic acid (TCA),
ethylene diamine tetra-acetic acid, ferrous chloride, ascorbic
acid, etc. were obtained from Sigma-Aldrich, USA & SD Fine-
Chem Ltd., Mumbai. Glutathione peroxidase (GPx) and
superoxide dismutase (SOD) activity were determined using
commercial available enzyme kits (Ransel, RANDOX/RS-
504 and Ransod, RANDOX/SD-125, RANDOX Laboratories,
Crumlin, UK). All other chemicals and reagents used for
experimental work were of AR grade.
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Plant material and preparation of extracts

Fresh, well-developed P. integrifolia plants and their roots were
collected fromtheregion of North Karnataka, Indiain themonth
of September 2008 and it was authenticated by a taxonomist,
Department of Botany, Basaveshwar Science College, B.V.V.S.
Campus, Bagalkot, Karnataka, India. Voucher specimen (No.
B.Sc/Bot/13/08) was deposited in the same. Roots were dried
in the shade and powdered. The root powder was extracted with
petroleum ether (40-60°C) and subsequently with 1:1 ratio
of chloroform-methanol (55-60°C) for 24 h by using soxhlet
apparatus. The residue was used for the preparation of aqueous
extract; the powder was heated at 20-22°C in distilled water.
After filtration through Whatmann filter paper no. 40, the
extract was evaporated to dry by slow heating and continuous
stirring on water bath. After the residue extractions, the
excess solvents were completely removed by using a rotatory
flash evaporator to get concentrated, then completely dried
in freeze drier and preserved in an airtight container under
refrigeration. Percentage yield of chloroform-methanol and
aqueous extract were found to be 1.29% and 5.43% based on
the initial plant material used for the extraction. The extracts
used for the present study were formulated using 1% tween 80
with distilled.

Isolation of leucocytes

Human polymorphonuclear leukocytes were isolated from
the freshly sampled venous blood of healthy volunteers
using dextran (Macrodex: 6% dextran in 0.9% NaCl solution)
and heparin tubes (25,000 IU/ml).[940

Isolation of erythrocytes

Fresh venous blood was collected from the healthy
volunteers and centrifuged at 3000 rpm for 15 min and
plasma and buffy coats were removed. Red cells were washed
with phosphate buffer solution (PBS, pH-7, containing 140
mM NaCl) 3 times and erythrocytes were hemolyzed with
ice-cold distilled water.!!

Preparation of incubations with P. integrifolia root
extracts

Leucocyte and erythrocytes hemolysate obtained from
healthy volunteers were divided into control, H,0O, and
P integrifolia extracts group.”*** All the incubation mixtures
were prepared are as per below procedures.

For leucocytes

«  Group I: Control, 50 ul of leucocytes hemolysate and
1050 ul of PBS

+  Group II: H,0,, 50 ul of leucocytes hemolysate, 50 ul of
10 mM H,0, and 1050 ul of PBS

«  Group III: Chloroform:methanol extract, 50 ul of
leucocytes hemolysate, 50 ul of 10 mM H,0,, 1050 ul
of PBS and 500 pl of chloroform:methanol extract

«  Group IV: Aqueous extract, 50 ul of leucocytes
hemolysate, 50 pl of 10 mM H, O, 1050 ul of PBS and
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500 pl of aqueous extract.
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For erythrocytes

«  Group I: Control, 750 ul of erythrocyte hemolysate,
1000 ul of PBS and 250 ul of distilled water

«  Group II: H O,, 750 pul of erythrocyte hemolysate, 50

272
wl of 10 mM H.O,, 950 ul of PBS and 250 pl of distilled

water o
Group III: Chloroform:methanol extract, 750 ul of
erythrocyte hemolysate, 50 ul of 10 mM H,0,, 950 wl
of PBS, 250 pl of distilled water and 250 Wl of infusions
of chloroform:methanol extract

«  Group IV: Aqueous extract, 750 ul of erythrocyte
hemolysate, 50 pwl of 10 mM H,0,, 950 ul of PBS, 250
wl of distilled water and 250 pl of infusions of aqueous

extract.

All the above experimental groups were incubated in
a shaking water-bath (60 rpm) for an hour at 37°C.
Following the incubation, CAT, SOD, GPx, GSH and LPO
levels were determined.

Assays of Antioxidant Enzyme Activity

Assay of CAT

The reaction mixture consisted of 1 ml of 50 mM PBS
(pH-7) and 2 ml of diluted leucocytes or erythrocytes
homogenates as per above mentioned groups. The mixture
was incubated at 25°C for 3 min after which 1 ml of 30 mM
H,0, was added. The decomposition of H,O, was followed
directly by a decrease in absorbance at 240 nm at 25°C in
a UV-Visible spectrophotometer (SHIMADZU EUROPA
GmbH, Germany, UV-1601).1¥ The results were expressed
for the leucocytes as U/mg protein and erythrocytes as U/g
hemoglobin (Hb).

Assay of SOD

SOD activity was determined using the RANDOX
Ransod enzyme kit. This method employs xanthine
and xanthine oxidase generated superoxide radicals,
which reacts with 2-(4-iodophenyl)-3-(4-nitropheno)-
5-phenyltetrazolium-chloride to form the red formazon
dye. The SOD activity was measured by the degree of
inhibition of this reaction.” The results were expressed
for the leucocytes as U/mg protein and erythrocytes as
U/g Hb.

Assay of GPx

GPx activity was determined using the RANDOX-Ransel
enzyme kit. In this method, GPx catalyses the oxidation of
GSH by H,0,. In the presence of GSH reductase and reduced
nicotinamide adenine dinucleotide phosphate, the oxidized
glutathione was immediately converted to the reduced
form with a concomitant oxidation of NADPH to NADP+
(oxide form). The decrease in absorbances at 340 nm was
measured.*? The results were expressed for the leucocytes
as U/mg protein and erythrocytes as U/g Hb.
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Determination of GSH contents

GSH was determined by using 5,5”-di-thio-bis-2-nitro
benzoic acid (DTNB). In this method, molecule of DTNB was
reduced to 2-nitro-5-mercapto benzoic acid (NMBA) by GSH.
NMBA was deep yellow and this color was used to measure-
SH groups by spectrophotometrically at 412 nm.">%! A
volume of 1 ml of erythrocyte and leucocyte homogenates
were taken. Following this, i.e., 4 ml of 5% TCA was added
in centrifuge tubes. This mixture was centrifuged at 1000
rpm for 15 min. 2 ml of 50 mM PBS (pH-8) and 250 pl of
5 uM DTNB were mixed with each of 200 ul erythrocyte
and leucocyte supernatants. This absorbance of the mixture
was measured against blank tube (added 200 ul distilled
water instead of supernatant) at 412 nm.*? The results
were expressed for the leucocytes as U/mg protein and
erythrocytes as U/g Hb.

Determination of LPO

LPO was measured by TBA method."®*" Test solutions of
0.5 ml were added to 4.0 ml of N/12H,SO, followed by the
addition of 0.5 ml of 10% phosphotungustic acid and allowed
to stand at room temperature for 5 min and then centrifuged
for 10 min at 3000 rpm and the supernatant was discarded.
2.5mlN/12H,50, and 0.2% TBA was added to these tubes and
allowed to stand at boiling water bath for 60 min. After being
cooled with tap water, 3 ml of the mixture of n-butanol and HCI
(15:1, v/v) was added and the mixture was shaken vigorously
and absorbance of the organic layer (upper layer) was measured
at 532 nm."? The results were expressed for the leucocytes as
nmol/mg protein and erythrocytes as nmol/g Hb.

Determination of Hb

Hb was determined by Drabkin method in erythrocyte
hemolysate.”® Drabkin’s reagent contains
cyanide and potassium ferricyanide. Hb reacts with
ferricyanide to form methemoglobin, which is converted
to stable cyanmethemoglobin (HiCN) by the cyanide. The
intensity of the color is proportional to Hb concentration
and is compared with a known cyanomethemoglobin
standard at 540 nm."%

potassium

Determination of total protein

Total protein in leucocyte hemolysate was determined by
Lowry method with some modifications using bovine serum
albumin as standard.®® The Lowry reaction consists of the
Biuret reaction followed by the reduction under alkaline
conditions of the Folin-Ciocalteu reagent. Copper ions
facilitate the reduction process. The sensitivity of the test
depends upon the composition of the protein. The product
of the reaction, i.e., heteropolymolybdenum blue, is intense
blue with the absorption at 550 nm.

Statistical analysis

All experimental data were statistically analyzed and
expressed as mean * standard deviation using one-way
analysis of variance.
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Results and Discussion

Recently, there has been an upsurge of interest in the
therapeutic potential of medicinal plants as antioxidants in
reducing free radical-induced tissue injury.®" Besides, well-
known and traditionally used natural antioxidants from teas,
wines, fruits, vegetables and spices, some natural antioxidants
(e.g., rosemary and sage) are already exploited commercially
eitherasantioxidantadditives orasnutritional supplements.®”
Human leucocytes and erythrocytes are excellent subjects
for studies of biological effects of free radicals, since they
are both structurally simple and easily obtained. They are
critical targets for natural products and plants as well as
many other drugs. Indeed, they have been used as a model
for the investigation of free-radical induced oxidative stress
due to several reasons such as, they are continually exposed
to high oxygen tensions, they are unable to replace damaged
components, the membrane lipids are composed partly of
polyunsaturated fatty acid side chains, which are vulnerable to
per oxidation and they have antioxidant enzyme systems.®®
Antioxidants exert their action either scavenging the
reactive oxygen species or protecting the antioxidant defense
mechanisms.® Results of this study was in line with the
above findings, as the author has observed that, there was an
increased in the CAT, SOD, GPx and reduction of the GSH and
LPO levels in H,O, group compared with the control. Extracts
of P. integrifolia root treated groups showed the reduction
of CAT, SOD, GPx and increased the GSH and LPO levels as
compared with H, O, group as shown in Figures 1 and 2.
Chloroform:methanol (1:1) extract of P. integrifolia root was
found to be more effective than aqueous. The extracts used
under the study exhibited antioxidant activity against H,O,
induced oxidative damage due to the presence of flavonoids
and phenolic compounds which have been reported to possess
free radical scavenging activities. It has been mentioned that
antioxidant activity of plants might be due to their phenolic
compounds.® Flavonoids are a group of polyphenolic
compounds with known properties which include free radical
scavenging, inhibition of hydrolytic oxidative enzymes
and anti-inflammatory action.®® Both extracts were found
protective on GSH and LPO levels, which is consistent with
its flavonoid and total phenolic contents.*” GSH is released
by erythrocytes in response to oxidative stress, presumably to
protect the essential thiol groups on the membrane surface.®
Hence, this beneficial effect of extracts of P. integrifolia root
on human leucocytes and erythrocytes against H,O, induced
oxidative damage is the index to reduce injurious effects or to
preserve the normal physiological mechanisms that have been
distributed by an oxidative stress inducing agents. Therefore,
the significant number of modern drugs are thus based on or
derived from the medicinal plants.

Conclusion

Therefore, it can be concluded that the extracts of
P integrifolia root possessed beneficial effects on human
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Figure 1: Effect of extracts of Premna integrifolia on human
leucocytes. All values are replicate of three observations and
expressed as mean =+ standard deviation. CAT — Catalase;
SOD - Superoxide dismutase; GPx — Glutathione peroxidase;
GSH — Glutathione; LPO — Lipid peroxidation
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Figure 2: Effect of extracts of Premna integrifolia on human
erythrocytes. All values are replicate of three observations and
expressed as mean =+ standard deviation. CAT — Catalase;
SOD — Superoxide dismutase; GPx — Glutathione peroxidase;
GSH - Glutathione; LPO — Lipid peroxidation

leucocytes and erythrocytes against H,O, induced oxidative
damage which is substantiated their use in ethnomedicine
as an antioxidant. P. integrifolia roots are the potential
source of natural antioxidants which would be helpful in
treating and preventing many free radical mediated diseases.
Observed effect can be attributed due to the flavonoid and
phenol contents in the plant. Furthermore, in-vitro and in-
vivo studies are needed to explore its effects on antioxidant
system of the body for proving its clinical safety, reliability
and efficacy.

References

1.  Chunekar KC. lllustrated Dravyaguna Vijnana. 2™ ed., Vol. 2. Varanasi:
Vhaukhambha Orientalia; 2005.

2. Warrier PK, Nambiar VP. Indian Medicinal Plants. Madras: Orient Longman;
1997. p. 348-52.

3. George KV, Samuel KA, Abraham J, George BP. Investigations on bioactive

Vol.5 | Issue1 | Jan-Jun 2014 .




10.

11.

12.
13.
14.
15.
16.

17.

18.
19.
20.
21.

22.

23.
24,
25.

26.

. Vol.5 | Issuel | Jan-Jun 2014

Mali: Effect of extracts of Premna integrifolia root on human leucocytes and erythrocytes

compounds of Premna integrifolia Linn., 2008. [about 8 p.]. Available from:
http://www.forestry.caf.wvu.edu/wvu_woodscience/bdawson/web_bibu/
Premna.pdf. [Last cited on 2008 Feb 20].

Basu NK, Dandiya PC. Chemical investigation of Premna integrifolia Linn. )
Am Pharm Assoc Am Pharm Assoc 1947;36:389-91.

Basu NK, Joneja AN. Chemical investigation of Premna integrifolia. Indian J
Pharm 1949;11:191-3.

Barik BR, Bhowmik AK, Dey AK, Patra A, Chatterjee A, Joy S, et al. Premnazole,
an isoxazole alkaloid of Premna integrifolia and Gmelina arborea with anti-
inflammatory activity. Fitoterapia 1992;63:295-9.

Gokani RH, Kapadiya NS, Shah MB. Comparative pharmacognostic study
of Clerodendrum phlomidis and Premna integrifolia. Journal of Natural
Remedies 2008;8:222-31.

Gokani RH, Shah MB. Isolation and estimation of Clerodendrum phlomidis
and Premna integrifolia root. ) Pharm Res 2009;8:9-11.

Singh CR, Nelson P, Muthu K, Pargavi B. Identification of volatile
constituents from Premna serratifolia L. through GC-MS. Int J Pharm Tech
Res 2011;3:1050-8.

Singh CR, Nelson P, Boopathy S. In-vitro conservation and protective effect
of Premna serratifolia Linn. — An important medicinal tree. Int J Pharm Appl
2012;3:332-43.

Yadav D, Tiwari N, Gupta MM. Diterpenoids from Premna integrifolia.
Phytochem Lett 2010;3:143-7.

Yadav D, Tiwari N, Gupta MM. Simultaneous quantification of diterpenoids
in Premna integrifolia using a validated HPTLC method. J Sep Sci
2011;34:286-91.

Bose LV, Varghese GK, Habtemariam S. Identification of acteoside as the
active antioxidant principle of Premna serratifolia root wood tissues.
Phytopharmacology 2013;4:228-36.

Mali PY, Bhadane VV. Comparative account of screening of bioactive
ingredients of Premna integrifolia Linn. with special reference to root by
using various solvents. J Pharm Res 2010;3:1677-9.

Alamgir M, Rokeya B, Hannan JM, Choudhuri MS. The effect of Premna
integrifolia Linn. (Verbenaceae) on blood glucose in streptozotocin induced
type 1 and type 2 diabetic rats. Pharmazie 2001;56:903-4.

Kar A, Choudhary BK, Bandyopadhyay NG. Comparative evaluation of
hypoglycaemic activity of some Indian medicinal plants in alloxan diabetic
rats. J Ethnopharmacol 2003;84:105-8.

Rathore RS, Prakash A, Singh PP. Preliminary study of anti-inflammatory and
anti-arthritic activity. Rheumatism 1997;12:130.

GokaniRH, Lahiri SK, Santani DD, Shah MB. Evaluation ofimmunomodulatory
activity of Clerodendrum phlomidis and Premna integrifolia root. Int J
Pharmacol 2007;3:352-6.

Rajendran R, Suseela L, Meenakshi SR, Saleem BN. Cardiac stimulant
activity of bark and wood of Premna integrifolia. Bangladesh J Pharmacol
2008;3:107-13.

Kumar KU, Soma P, Kumar SS, Chandra SM, Kumar BS. Assessment of
analgesic and antibacterial activity of Premna integrifolia Linn. (Family:
Verbenaceae) leaves. Int J Pharm Sci Res 2011;2:1430-5.

Rajendran R, Krishnakumar E. Anti-arthritic activity of Premna serratifolia
Linn., wood against adjuvant induced arthritis. Avicenna J Med Biotechnol
2010;2:101-6.

Singh CR, Nelson R, Krishnan PM, Mahesh K. Hepatoprotective and anti-
oxidant effect of root and root callus extract of Premna serratifolia L. in
paracetamol induced liver damage in male albino rats. Int J Pharma Biosci
2011;2:244-52.

Selvam NT, Vengatakrishnan V, Damodar KS, Murugesan S. Evaluation of
tissue level antioxidant activity of Premna serratifolia leaf in paracetamol
intoxicated wistar albino rats. Int J Pharm Life Sci 2010;1:86-90.

Vadivu R, Jerad S, Girinath K, Kannan PB, Vimala R, Kumar NM. Evaluation
of hepatoprotective and in-vitro cytotoxic activity of leaves of Premna
serratifolia Linn. J Sci Res 2009;1:145-52.

Dash GK, Patro CP, Maiti AK. A study on the antihyperglycaemic effect of
Premna corymbosa Rottl. roots. J Nat Remed 2005;5:31.
Desrivot J, Waikedre J, Cabalion P, Herrenknecht C, Bories C, Hocquemiller

R, et al. Antiparasitic activity of some New Caledonian medicinal plants. J
Ethnopharmacol 2007;112:7-12.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44.

45.

46.

47.
48.

49.

50.

51.

52.

<57 »

Bagchi C, Tripathi SK, Hazra A, Bhattacharya D. Evaluation of hypolipidemic
activity of Premna integrifolia Linn. Bark in rabbit model. Pharmbit
2008;18:149-53.

Patel MJ, Patel JK. Evaluation of the anti-hyperlipidemic activity of Premna
integrifolia using experimental animal model. Int J Res Phytochem
Pharmacol 2011;1:146-9.

Mali PY, Bigoniya P, Panchal SS, Muchhandi IS. Anti-obesity activity of
chloroform-methanol extract of Premna integrifolia in mice fed with
cafeteria diet. ) Pharm Bioallied Sci 2013;5:229-36.

Mali PY. Effect of aqueous enriched fraction of Premna integrifolia root
against cafeteria diet induced obesity in swiss albino mice. Int J Green
Pharm 2013;7:315-21.

Elsayed NM, Bendich A. Dietary antioxidants: Potential effects of oxidative
products in cigaratte smoke. Nutr Res 2001;21:551-67.

Stoner GD, Mukhtar H. Polyphenols as cancer chemopreventive agents. J
Cell Biochem Suppl 1995;22:169-80.

Cos P, Ying L, Calomme M, Hu JP, Cimanga K, Van Poel B, et al. Structure-
activity relationship and classification of flavonoids as inhibitors of xanthine
oxidase and superoxide scavengers. J Nat Prod 1998;61:71-6.

Grune T, Davies KJ. Breakdown of oxidized proteins as a part of secondary
antioxidant defenses in mammalian cells. Biofactors 1997;6:165-72.

Tseng TH, Wang CJ, Kao ES, Chu HY. Hibiscus protocatechuic acid protects
against oxidative damage induced by tert-butylhydroperoxide in rat primary
hepatocytes. Chem Biol Interact 1996;101:137-48.

Duh P, Yen G. Antioxidant activity of three herbal water extracts. Food Chem
1997;60:639-45.

Kim BJ, Kim JH, Kim HP, Heo MY. Biological screening of 100 plant extracts
for cosmetic use (Il): Anti-oxidative activity and free radical scavenging
activity. Int J Cosmet Sci 1997;19:299-307.

Asai A, Nakagawa K, Miyazawa T. Antioxidative effects of turmeric,
rosemary and capsicum extracts on membrane phospholipid
peroxidation and liver lipid metabolism in mice. Biosci Biotechnol
Biochem 1999;63:2118-22.

Cutts JH. Cell separation. Methods in Hematology. New York: Academic
Press; 1970. p. 43.

Mikulikova D, Trnavsky K. Effect of levamisole on lysosomal enzyme release
from polymorphonuclear leukocytes and intracellular levels of cAMP and
cGMP after phagocytosis of monosodium urate crystals. Agents Actions
1980;10:374-7.

Orhan H, Dogruer DS, Cakir B, Sahin G, Sahin MF. The in vitro effects of
new non-steroidal antiinflammatory compounds on antioxidant system of
human erythrocytes. Exp Toxicol Pathol 1999;51:397-402.

Konyalioglu S, Karamenderes C. The protective effects of Achillea L. species
native in Turkey against H(2)O(2)-induced oxidative damage in human
erythrocytes and leucocytes. J Ethnopharmacol 2005;102:221-7.

Bais SS, Mali PY. Protective effect of Amorphophallus campanulatus tuber
extracts against H,0, induced oxidative damage in human erythrocytes and
leucocytes. Int J Green Pharm 2013;7:111-6.

Aebi H. Catalase in vitro. Methods Enzymol 1984;105:121-6.

Sedlak J, Lindsay RH. Estimation of total, protein-bound, and nonprotein
sulfhydryl groups in tissue with Ellman’s reagent. Anal Biochem
1968;25:192-205.

Satoh K. Serum lipid peroxide in cerebrovascular disorders determined by a
new colorimetric method. Clin Chim Acta 1978;90:37-43.

Yagi K. Assay for blood plasma or serum. Methods Enzymol 1984;105:328-33.

Bauer JD, Ackermann PG, Toro G. Clinical Laboratory Methods. London: C.V.
Mosby; 1974. p. 97.

Desai PB, Manjunath S, Kadi S, Chetana K, Vanishree J. Oxidative stress and
enzymatic antioxidant status in rheumatoid arthritis: A case control study.
Eur Rev Med Pharmacol Sci 2010;14:959-67.

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurement with
the Folin phenol reagent. J Biol Chem 1951;193:265-75.

Pourmorad F, Hosseinimehr SJ, Shahabimajd N. Antioxidant activity,
phenols, flavanoid contents of selected Iranian medicinal plants. Afr J
Biotechnol 2006;5:1142-5.

Schuler P. Natural antioxidants exploited commercially. In: Hudson BJ,

Chronicles of Young Scientists .




53.

54.

55.

56.

Mali: Effect of extracts of Premna integrifolia root on human leucocytes and erythrocytes

editor. Food Antioxidants. London: Elsevier; 1990. p. 99-170.

Bukowska B. Effects of 2,4-D and its metabolite 2,4-dichlorophenol on
antioxidant enzymes and level of glutathione in human erythrocytes. Comp
Biochem Physiol C Toxicol Pharmacol 2003;135:435-41.

Geetha KM, Bindu V, Murugan V. Antioxidant potential of Viscum
articulatum burm. Chron Young Sci 2013;4:32-5.

Duh PD, Tu YY, Yen GC. Antioxidant activity of aqueous extract of Harnjyur
(Chrysanthemum morifolium Ramat). Lebensmwiss Technol 1999;32:269-77.

Frankel E. Nutritional benefits of flavonoids. International Conference on
food Factors: Chemistry and Cancer Prevention, Hamamstu, Japan; 1995.
Abstracts, C6-2.

57.

58.

Konyalioglu S, Karamenders C. Screening of total flavonoid, phenol contents
and antioxidant capacities of Achillea L. species growing in Turkey. Acta
Pharm Turcia 2004;46:163-70.

Ault JG, Lawrence DA. Glutathione distribution in normal and oxidatively
stressed cells. Exp Cell Res 2003;285:9-14.

How to cite this article: Mali PY. Beneficial effect of extracts of Premna integrifolia
root on human leucocytes and erythrocytes against hydrogen peroxide induced
oxidative damage. Chron Young Sci 2014;5:53-8.

Source of Support: Nil. Conflict of Interest: None declared

Staying in touch with the journal

1)

2)

Table of Contents (TOC) email alert

Receive an email alert containing the TOC when a new complete issue of the journal is made available online. To register for TOC alerts go to

www.cysonline.org/signup.asp.

RSS feeds

Really Simple Syndication (RSS) helps you to get alerts on new publication right on your desktop without going to the journal’s website.
You need a software (e.g. RSSReader, Feed Demon, FeedReader, My Yahoo!, NewsGator and NewzCrawler) to get advantage of this tool.
RSS feeds can also be read through FireFox or Microsoft Outlook 2007. Once any of these small (and mostly free) software is installed, add

www.cysonline.org/rssfeed.asp as one of the feeds.

. Chronicles of Young Scientists

<58 »

Vol.5 | Issue1 | Jan-Jun 2014 .




