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ABSTRACT

In vivo effect oflead on membrane bound enzymesNi# and K ATPase, CAATPase,
Mg®*ATPase, total ATPases were studied. on RBC memiasgrased to 90 days to a sublethal
concentration (160 mg/kgb.wt/day) of lead. Thewvagtiof membrane bound enzymes in RBC
membrane of lead acetate treated rats was founbetalecreased as compared to those of
control rats. Asignificant (p<0.05) increase in teezyme activity was observed on treatment
with astragalin on lead acetate supplementatiorcasipared to those of the untreated induced
fed rats.
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INTRODUCTION

Erythrocytes are highly sensitive to peroxidatiamadge probably due to the high content of
unsaturated fatty acid in their membrane. Thereftite fair degree of ATPases activities in
erythrocyte membrane could be serving as simplfe,a& useful marker of intracellular damage
(Ohta et al.1989). N&, K'-ATPase is an energy utilizing transmembrane enzywréch is
responsible for the maintenance of ionic gradientsa” and K ATPase has been shown to very
susceptible to free radicals and membrane lipidoypdation (Mishraet al., 1989).Lipid
peroxidation has been shown to altef’ K&-ATPase function by modification at specific active
sites in a selective manner (Qayyemal., 2001). Depletion of glutathione and other protexti
antioxidants by RNS may greatly contribute to iasiag amount of reactive species, which may
also account for impaired activity of NK*-ATPase (D’Ambrossi@t al.,2001).To evaluate the
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possible effects of astragalin on chronic leadaednduced abnormalities of membarane bound
enzyme N&K*ATPase, CA#ATPase, M§'ATPase, total ATPases on RBC membrane

EXPERIMENTAL SECTION

Collection of Plant M aterials

The fresh flowers oPongamia pinnatavas collected from the local gardens of STET Worsen’
College, Mannargudi, Tamilnadu, India and vouchsgcgmen are deposited submitted in the
STET Herbarium at the Department of Botany and &balogy, S.T.E.T. Women’s College,
Mannargudi, Tamil Nadu, India. The flowers wereragted with 85% EtOH (4 x 500 ml) under
reflux. The alcoholic extract was concentraiadvacuo and the aqueous concentrate was
successively fractionated with benezene (3 x 250 pdroxide — free EO (3 x 250 ml) and
EtOAc (4x 250 ml).By*H and**C — NMR, the identity of the pigments obtained fr&tOAC
fraction was found to be astragalin.

HO o
OH

Oglu

OH o]
Kaempferol-3-0-
glucoside (astragalin)

Sour ce of chemical
All other chemicals and solvents were of analytigghde and purchased from S.D. Fine
Chemicals, Mumbai and Himedia Laborateries Pvt,létlimbai, India.

Experimental Animals
Healthy adult male albino rats were used for theeeixent. The weight of the animals ranged
(160-180 g) were selected and housed in polyprogylages layered with husk and kept in a
semi-natural light/dark condition (12 h light/12 e dark). The animals were allowed free
access to water and standard pellet diet (Amrubtatbry Animal Feed, Pranav Agro Industries
Ltd., Bangalore, India).

Experimental design

Rats were divided into the following groups.

Group 1: Control rats.

Group 2: Rats continued to receive lead acetate and coreildas toxic control.

Group 3:Rats were administered astragalin (20 mg/kg b.wiy@dong with lead acetate.

After 90 days of treatment, the animals were fadtmd 12 h and sacrificed by cervical
dislocation. Blood was collected in a cleaned tubdéh a mixture of potassium oxalate and
sodium fluoride (1:3) for the estimation of variduischemical parameters.

Erythrocyte preparation

After the separation of plasma, the buffy coat,ah@d in white cells, was removed and the
remaining erythrocytes were washed three times phtysiological saline. A known volume of
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erythrocyte was lysed with hypotonic phosphate dyudt pH 7.4. The hemolysate was separated
by centrifugation at 2500 rpm for 10 min and th@esmatant was used for the estimation of
membrane bound enzymes.

I solation of the Erythrocyte Membrane
The erythrocyte membrane was isolated accordingpgomodified procedure of Dodgs al.,
(1963).

lon-Transort Enzymes

The activity of N¥K*-ATPase was assayed according to the method ofiBpnt1970).C&
ATPase (Hjertan and Pan, 1983), #1gATPase (Ohinishiet al.,1982) and the enzyme was
assayed by the modified method of Evans, (1969xgkmic phosphorus was estimated by the
method of Fiske and Subbarow, (1925).

Statistical analysis

Data were analyzed by one way analysis of varigA®OVA) followed by Duncan’s multiple
range test (DMRT) using the statistics softwarekpge SPSS for Windows, v. 13.0; Chicago,
IL, USA.

RESULTS

Na'/K*-AT Pase

The administration of astragalin, MeOH extractPofpinnataand carvedilol shown remarkable
changes in the activities of erythrocyte membraoeind N&/K*-ATPase of normal and
experimental rats (Table 1). In lead acetate atoewded rats shown a decrease in the activity of
Na'/K*-ATPase than compared to normal rats. Administratf astragalin on lead acetate
treated rats significantly elevated the activityNdd'/ K*- ATPase as compared to lead acetate
alone treated control rats.

Ca**-ATPase

The activity of C&-ATPase of the normal and treated rats are showemarkable changes,
(Table 1). After 90 days of lead acetate treatmessulted a significant decrease by 80%. In
contrast, astragalin treated rats. The activitthefC&*-ATPase increased significantly.

Table 1: Changesin the concentration of Na'K *ATPase, Ca?* ATPase, Mg®* ATPaseand total ATPasesin
RBC membrane of control and experimental animals

Groups | Na'K*ATPase | Ca®* ATPase | Mg®* ATPase | Total ATPase
Group | 0.80+0.07 0.87+0.08 0.72+0.07 2.23+0.2%
Group |1 0.47+0.04 0.59+0.08 0.54+0.08 39+0.13
Group 111 | 0.71+0.08 0.75+0.07 0.63+0.08 2.01+0.19

Values are expressed as mear$3.D. for six rats in each group. In each rowsanwewith different letter

Na'K*ATPase, C& ATPase, M§ ATPase: g of phosphorus liberated /min/mg protein

superscript differ significantly at p<0.05 (DMRT).

Total ATPase : umole of Phosphorus liberated/minpmagein
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Mg?*-AT Pase

The level of MG*-ATPase in the erythrocyte membrane, was foundetalécreased in lead
acetate treated rats. Administration of astragsiiowed a significant elevation in the level of
Mg**-ATPase when compared with lead intoxicated rBable 1).

Total ATPase

A significant decrease observed in the total ATRagwity in erythrocyte membrane of in lead
treated rats when compared with control rats. Audstiation of astragalin resulted a significant
increase in the total ATPase activity than leadateantoxicated rats (Table 1).

DISCUSSION

Total ATPase, Sodium potassium ATPase @aATPase), calcium ATPase (EATPase) and
magnesium ATPase (MtATPase) are responsible for the transport of, 4, C&*, Mg?‘ions,
respectively, across the membrane at the expensdBfhydrolysis (Stekhoven and Bonting,
1981).The treatment with astragalin to lead acefag rats increased the activities of
Na'/K*ATPase in RBC membrane as compared to the unsupptethlead acetate fed rats may
be because astragalin supplementation significamdyented the accumulation of cholesterol in
plasma and tissues there by maintaining the flyiditd integrity of the bilayer resulting in the
optimal activity of erythrocyte membrane W& ATPase. Astragalin supplementation may also
have a direct stimulatory effect of NEK*ATPase. Lead acetate intoxication in lead acetate
treated rats caused a significant decrease in dfigities of total ATPases, GaATPase and
Mg**ATPase. M§*ATPase is involved in energy requiring processehéncell. The marked loss
of total ATPases, GaATPase and MJATPase in lead acetate intoxicated rats may betalue
the loss of protein-SH, a consequence of lipid xidaiive damage that is observed in lead
acetate intoxication. Treatment with astragalinrats prevented the lead acetate -induced
alterations in the total and NMig\TPase activities probably by lipid peroxide loweyieffect.
Supplementation with astragalin to lead acetatatdterats resulted in near normal erythrocyte
membrane levels of total ATPase, 'N&'-ATPase, Ca-ATPase and Mg-ATPase.

The present findings of decreased erythrocyte mem@bbound enzyme activities can be
attributed to altered membrane fluidity, enhandgdt |peroxidation and declined antioxidant
defense status during the course of lead acetatenatiration. Lipid peroxidation of biological
membrane results in changes in its fluidity andhe activities of membrane-bound enzymes
(Janic and Boure, 1990). A diminished membrané/kfATPase activity associated with
increased lipid peroxidation could be related toimpairment in the optimal interaction of
Na'/K*ATPase with membrane phospholipids considering itlsaactivity is modulated by the
physicochemical properties of the membrane intoctvhit is inserted .The activity of
Na'/K*ATPase was decreased in the RBC membranes of tedate treated rats as compared to
the control.

The activity of membrane bound enzymes'/N& ATPase, C& ATPase, M§" ATPase, total
ATPase activities in RBC membrane of lead acetataed rats was found to be decreased as
compared to those of control rats. The'/M4 ATPase, C& ATPase, M§" ATPase, total
ATPase activity were increased significantly onatneent with astragalin on lead acetate
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supplementated rats when compared to those ofrikepplemented rats. Further investigation
are needed to demonstrate the binding of lead-v8ti groups of the enzyme.
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