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ABSTRACT: Aim of Study: To determine the effect of ethanolic leaves extraot three medicinal plants;
Globumetulla branuii, Acalypha torta and Lecaniodiscus cupanioides on the serum antioxidant system and lipid
profiles of albino ratsM aterials and methods: The pulverized leaves of the plants were each ebemain cold 80 %
ethanol and the extracts were administered orallifferent groups of test rats at a dose of 200kapgfor 21 days.
Results: The extracts exhibited significantly lower (p<0O.Ghiperoxide dismutase and catalase activitiehdérserum
of treated rats when compared to the control atainin E treated rats. The MDA level which was uasdn index of
lipid peroxidation was significantly higher (p<0)0& rats treated with.. cupanioides extract (4.20 + 0.35 mMol )
compared to the control rats (2.87 + 0.23 mMd).LEvaluation of lipid profile showed that triaciggerides levels
were observed to be significantly (p<0.05) lowealhthe extract treated rats in the following arde cupanioides >

A. torta > G. branuii. Extracts ofG. branuii andL. cupanioides also exhibited significant (p<0.05) reduction ofalo
cholesterol. In additionG. branuii cleared LDL completely and elevated HDL. The lipagdvering abilities of the
extracts were better than that of vitamin E exé&plranuii. Conclusions: The study suggests that the mode of anti-
inflammatory action of these plants extract mightdue to the modulation of oxidative status inscab well as the
regulation of lipid levels of the treated rats. Tpresented data lends support to the use of thlesgspn ethno-
medicine practice in rural Nigerian communities.
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Introduction

Cells response to tissue injury caused bgctidns, irritation, excessive reactive oxygen aitcbgen
species (RONS) by becoming inflamed. Inflammatiae do the action of RONS is on the increase in
recent times, due mainly to environmental pollutistressful lifestyles, change in diet, and drugssa
such as smoking and alcohol consumption (Dongarai, 2006; Pala and Tabakcioglu, 2007).
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Studies have reported a critical involvemehtRONS in pathogenesis of many diseases involving
inflammation such as rheumatic pains, arthritisché@nia/reperfusion injury, atherosclerosis and
Alzheimer’s (Choi and Hwang, 2005, Ceriello and B@004). Subsequent on these reports, for ydaes, t
intuitive assumption has been that all RONS arefbathe cell. The consequent response has betrg to
to suppress RONS, hoping to prevent or even re\R@S-related biological damage. However, it is the
conditions that increase production of RONS whick the culprit in the increasing occurrence of
inflammatory related diseases (Rattam, 2006).

African traditional systems of health care énamndergone a major revival in the last thirty gear
(Meissner, 2009). Several factors are encouragdimg tevival. Factors such as the non-existence of
effective conventional synthetic drug treatments fimany chronic diseases such as asthma, arthritis,
hypertension, diabetes; cost and the toxic sidectffof conventional medicine have made peopletturn
these ethno-medical methods of treatments. Fanpba research have established that non-steraidal
inflammatory drugs (NSAID) has adverse effects lom gastrointestinal tracts, kidneys and elevatesdol
pressure (Horl, 2010).

Research into medicinal plants therefore een intensified in recent times, with the real enap
finding alternatives to synthetic drugs for the mg@ment of the chronic diseases. Studies have shown
high correlation between pharmacological activitgical use of plant isolates and their established as
herbal medicine (lwu, 1993; Schusetral., 1999). However, there is a dearth in scientificlings about
the mode of pharmacological activities of mediciplaints used by traditional medicine practitioners.

For this study, leaves of three pla@®bumentulla branuii Engl van Tiegh (Loranthaceae)Acalypha torta
Muell (Euphorbiaceae) (Croton floweand Lecaniodiscus cupanioides Planch (Sapindaceaejsed in
folkloric medicine for treatment of inflammatorysdiases were selected from ethno-medical survegdbas
on the frequency of usage in decoction preparedHertreatment of inflammatory conditions such as
arthritis and rheumatic pains.

This study therefore is aimed at evaluatirgeffect of the three medicinal plants extractshanindices
of oxidative status of cells and the lipid parameie vivo that could highlight the most probable mode of
the anti-inflammatory activities of the plants. Qapproach is predicated on the role of reactivegery
species and lipids in precipitating inflammatorydiions.

Materials and M ethods
Plants collection and identification

The leaves 06. branuii andL. cupanioides were collected by Mrs. Fagbemi, a herbal medicattitioner

in Mushin market, Lagos, Nigeria, at various tinetween January — February 2007. The plants were
authenticated at the Forestry Research Institutdigdria (FRIN), Ibadan. Voucher specimefs loranuii:

FHI: 10774 and.. cupanioides. FHI: 10775 were prepared and deposited at thiedniesm of the Institute.
The leaves ofA. torta were collected by Dr. C. N. Ezekwesili in Abagadamambra state. It was also
identified and authenticated at the Department @By, University of Nigeria, Nsukka, by a taxonetni
Mr. E.C. Ekekwe. Voucher specimen No. 8256 wergg@med and deposited at the herbarium of the
International Centre for Ethnomedicine and Drug &egment (INTERCED), Nsukka.

Preparation of Plant extracts

The leaves of the plants were air dried under slf@d®4 days and pulverized. The pulverized leaves

extracted cold by allowing the plants materialsbt covered in the solvent for 24 h on the berih.
branuii and L. cupanioides (200 g) was extracted with 1.5 L of 80 % ethandijlev100 g ofA. torta was

extracted in 1 L of ethanol of the same strengtie &xtract solutions were filtered through Whatrivan 4

filter paper and the filtrate was concentrated imader bath (Philips Harris Ltd, England) at 40f6€ 8 h.

The extracts were stored at 4 °C until used. Mieets were weighed and the percent yield caledlaty

the formula:

Weight of extract  x 100
Initial weight of plant material
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Test animals

Thirty-six normal albino rats used for the expenineere purchased from the rat colony at Departroént
Veterinary Parasitology and Entomology, UniversifyNigeria, Nsukka. The animals used in this study
followed the requirement and guideline on care &addling of animals in animal experimentation
(Hideaki, 2007). The number of animals used wag teminimum necessary for meaningful interpretatio
of data. The animals were housed in standard igdscéo minimize their discomfort and were fed with
commercial livestock feed (Topfeeds Nigeria Ltd)l avaterad libitum.

Animal treatment

The rats weighing between 180-220 g were sorteddbas their weights and grouped into 6 with 6 rats
each. The groups were 1- Control (Untreated), 2tanMn E (reference antioxidant), 3 branuii, 4- L.
cupanioides 5 - A. torta treated groups. The extracts solutions of 1 mL#2§@g* were administered orally
to the test groups for 21 days. The control greegeived 1mL of 5 % Tween 20 only. The animals were
fasted overnight on day 22, sacrificed on day 28 lapnod collected. The blood was centrifuged at0l80

g for 5 min and serum was separated for enzymey.assa

Enzyme assays
Chemicals

Hydrogen peroxide @@,), Epinephrine (gH30sN), Tween 20 andi-tocopherol (vitamin E) were
purchased from Sigma-Aldrich, Germany. All otheeuticals used, including solvents, were of analitica
grade.

Determination of Superoxide dismutase (SOD) activity

The method of Sun and Zigma, (1978) was abpthe reaction mixture (3 ml) contained 2.95 ml
sodium carbonate buffer (0.05 mM, pH 10.2) and Gd2f serum, 0.03 ml epinephrine (3 M) in 0.005 N
HCI was used to initiate the reaction. The refeeetievette contained 2.95 ml buffer, 0.02 ml of waied
0.03 ml of substrate (epinephrine). Enzyme actiwifig determined by measuring the change in absoeban
at 480 nm for 3-5 min. An extinction coefficient420 M'cm® was used to calculate enzyme activity and
expressed in Unit mg protéin

Determination of Catalase (CAT) activity

Serum catalase activity was determined adogrth the method of Beers and Sizer as descrilyed b
Usohet al., (2005) by measuring the decrease in absorbar@sé0atm due to the decomposition ofCd in
a UVrecording spectrophotomer (Ultraspec 3100pro, AlmmdBiosciences, UK) at intervals of 60 s for 5
min. The reaction mixture (3 mL) contained 0.1 nfLserum and 2.9 mL of 30 mM B, in phosphate
buffer (50 mM, pH 7.0). The test readings were ragdinst blank devoid of serum. An extinction
coefficient for HO, at 240 nm of 40.0 Mcm (Aebi, 1984) was used for the enzyme activity clalton
and Unit mg proteith.

Determination of lipid peroxidation index

The formation of TBARS (thiobarbituric acigactive substances) was used as an index of lipid
peroxidation according to the method of Niehaus Sachuelson as described by Usbhl., (2005).

Triacyglycerides and cholesterol level

The concentrations of triacyglycerides (TA®)tal cholesterol (TC) and high density lipopratei
(HDL-cholesterol) in plasma were determined enzyca#ly using commercially available test kits
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(Boehringer, Mannheim, Germany). Low density lipmpin (LDL-cholesterol) was calculated by the
Friedewald formula:

LDL-C = TC — (HDL-C + TAG). Very low density lipoptein (VLDL) was calculated by Tietz, (1986)
formula: VLDL = TG/5

Satistical analysis

The data were subjected to one-way analykigsadance and difference between the means was
determined by Duncan’s multiple range tests0(p5). Results are expressed as MEAN = SD (Standard
Error of Mean). The analysis was performed usingtiStcal Package for the Social Sciencel5.0 for
windows (SPSS 15.0).

Results
Plant extract yield

The ethanol plant extracts yields were 34.9G. branuii), 8.66 % (. cupanioides) and 20.15 %A.
torta).

Superoxide dismutase (SOD) activity

SOD activity was significantly lowered (p<B)dn the serum o&. branui, A. torta and L. cupanioides
extracts’-treated rats compared to control andmiiteE (Fig. 1).A. torta extract-treated rats showed lower
SOD activity compared t€. branui and L. cupanioides treated but this was not significantly different
(p<0.05). Furthermore, there was significant inseegp<0.05) in activity of vitamin E treated rats
compared to control. Nevertheless, there was naifgignt difference (p<0.05) in SOD activity betwee
control and vitamin E.

Catalase (CAT) activity

Similarly, catalase activity was significigniowered (p<0.05) in the serum of all the extsatteated
rats compared to control and vitamin E. Howeverpagst the extracts’-treated rafs, torta-treated had
significant (p<0.05) higher catalase activity ti@&rbranui, andL. cupanioides treated rats (Fig. 2).

Lipid peroxidation

L. cupanioides showed a marked increase (p<0.05) in lipid peratkich product (MDA) compared to
both control and vitamin E. There was no differefue0.05) betweei®. branuii, and A. torta extracts-
treated animals.

Lipid profile

The plants extract affected the plasma lipidfile of the treated rats at varying degreesb(@él).
TAG was lowered in the order df. cupanioides > A. torta > G. branuii. Likewise, G. branuii andL.
cupanioides extracts exhibited cholesterol lowering abilityhish was not observed in the control. In
addition, G. branuii increased the proportions of HDL in the plasmeexifract-treated rats showing the
same property as vitamin E, wherdasupanioides andA. torta caused a lowered HDL comparedGo
branuii. FurthermoreG. branuii’s extract cleared LDL from plasma of treated ratmally as in vit E
administered. Similarly, the extracts lowered VLBian control, this was in the ordercupanioides > A.
torta > G. branuii.
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Fig. 1: Superoxide dismutase activity (U fngl0?) in control, vit E and extracts-treated rats
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Fig. 3: Malonylaldehyde (MDA) in control, vit E amktracts-treated rats

110




H. A. Ogbunugafor et al.

Table 1: Lipid Profile of Control, Vitamin E and &acts’-Treated Rats (mMoltx 10%)

Lipids TAG TC HDL LDL VLDL
Ext/Ref. Antiox.

Control 145.249.7 71.2+4.03 43.843.8 4.8+0.97 29.242.2
Vitamin E 124+6.4* 4.8+0.97 65.4+2.3* 0* 24+1.3%

G. branuii 128.4+5.0* 47.84+6.06* 71+4.5* 0* 25.8+1.06*
L.cupanioides 95.8+4.8* 52.01+8.6* 34.6+£3.7* 13+2.09* 19.2+0.86*
Atorta 113.8+2.9* 72.2+3.88 35.8+2.18* 12.4+5.95* 22.6x0.4*

Values are + SEM
*Significant at p<0.05
Ext/Antiox— Extracts/Reference Antioxidant

Discussion

This work was designed to examine the effeat antioxidant enzymes and lipids profile on
administration of ethanolic leaves extracts of ¢hnmedicinal plants G. branuii, A. torta and L.
cupanioides) claimed by traditional medicine practitionersbi effective for the treatment of inflammatory
conditions. The extensive use of the three planterbal remedy for treatment of inflammatory coiodis
makes it important that studies to determine tef&ct on parameters which are implicated in paginegis
of these conditions particularly arthritis, athelesosis and cardiovascular diseases be investigate

The inhibitory effect of the plants extracts two major enzymatic antioxidants (SOD and CAT)
compared to the control and vitamin E, suggestscteation of oxidative stress in the treated ratss
inhibition might be due to the plants extracts pssgg pro-oxidant properties. Studies on many oireali
plants have demonstrated the crucial role of okidadtress as pathophysiological mechanism in dea
or experimental models (Odukoya, 2010). Secondatabolites from plants have also been showed to
achieve their anti-inflammatory activity througheth pro-oxidant/antioxidant mechanism (Saneual.,
2007). Furthermore, major plant metabolites knoamtlieir anti-inflammatory activities are plant guiols
such as flavonoids (Gonzallez-Gollagical., 2007); and it has been reported that the alifitthese plant
phenols to form the phenoxyl radicals and the Btabdf these derived radicals are important ini-ant
inflammatory activities of phenols (Rui al., 1996). This is corroborated by our earlier stgdonG.
branuii’s ethyl acetate fraction which contain a phendiingin (Okpuzoret al., 2009), found in citrus
fruits such as grape and grapefruit. Naringin hesnbreported to have strong anti-inflammatory égtiv
mediated through its pro-oxidant mechanism (Buatet Miranda, 2000; Pereiedal., 2007).

However, an elevated serum level of MDA observed.ioupanioides-treated rats suggests that it might
have created oxidative strassvivo.

The lipid lowering effect of all the extractsrther point to their most probable mode of attio
particularly when compared to the mode of actiorcafiventional non-steroidal anti-inflammatory drugs
which is by inhibition of prostaglandin synthestarghamet al., 2001). Synthesis of prostaglandin which
mediates inflammation, pain, and fever is catalyag@OX-2 from the substrate arachidonic acid attyf
acid (Morenoet al., 2001). Therefore, the lowering of the lipids centration by the extracts indicates
slowing down the pathway to the synthesis of pglatadins, thereby arresting inflammation.

The effect of the extracts & branuii andL. cupanioides on total  cholesterol (TC) is remarkable.
Lipids, particularly cholesterol, have been implezhin the pathogenesis of inflammatory diseases) as
rheumatism, arthritis, and cardiovascular diseéBaslinghton and Stone, 2001). This observatioguige
significant as clearance of cholesterol from sersnggests lower risk of development of chronic
inflammatory related diseases. Furthermore, thenifsignt increase in high density lipoproprotein
cholesterol (HDL-C) indicates low artherogenic irdealculated from the ratio of TC and HDL-C which
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is less than 1) i. branuii extract-treated rats and also signifies a redus&df developing inflammatory
diseases. Experimental evidences suggest thatdhihave a major vascular protective effect in msna
especially in atherosclerotic-vascular diseasetgpertension (Sha#t al., 2001). This protective effect of
HDL may be due in part to its ability to inhibiteloxidative modification of LDL (Nava#t al., 1991). In
addition, studies have also shown that HDL-C aties the cytokine-induced expression of adhesion
molecules (VCAM-1, E-selectin), which mediatesyatreak formation (Choi and Hwang, 2005).
Moreover, the complete clearance of LDL fr@nbranuii-treated rats’ plasma and the significant
lowering of VLDL in all the extracts’-treated rase important observations. Researchers have stiatn
oxidation of LDL-cholesterol could lead to inducti@f adhesion and influx of monocytes; an increased
uptake of cholesterol by macrophages which is dnthe events leading the formation of fatty stréak
artherosclerotic lesions in arterial walls (Bowatyal., 1992, Singhet al., 2005). In conclusion, the data
from this study lends support to the use of thdsatp in the management and/or control of chronic
diseases due to inflammation particularly arthrhigpertension and cardiovascular diseases (CVD).
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