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ABSTRACT

The effect of different solvent fractions of Telfairia occidentalis and Tectona grandis on immunological and
haematol ogical parameters of normal mice was investigated. Dynamogen administered at the dose of 50 mg/kg body
weight served as the standard drug control. The administration of the different fractions of Telfairia occidentalis
and Tectona grandis at doses of 200 and 400 mg/kg body weight for 14 days resulted in stimulation of increased
production of CD," cells, total white blood cell (tWBC) and packed cell volume (PCV) in mice. The result showed
that there was a significant (p<0.05) increase in the CD," counts, tWBC and percent PCV when compared to the
group not given any extract which served as negative control and the group administered dynamogen. Although the
different fractions of the extracts exhibited certain levels of stimulation, crude extract and ethyl acetate fraction
showed the highest stimulation of immune cells investigated. These results therefore suggest that the different
fractions of Telfairia occidentalis and Tectona grandis are capable of boosting immunological and haematol ogical
statusin normal and may be very useful in infections and disease states.
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INTRODUCTION

The reality of our modern society is the avalanchactivities that elevate free radicals generatargender stress,
ultimately weaken the immune system and increaseegtibility to infections and diseases. The immsystem is
known to be involved in the etiology as well as tmethophysiologic mechanism of many diseases [Lhg
immune system can be influenced by nutritional/inelia status [17]. Agents that alter the immunetesyseither
by stimulating or suppressing it are of great gigance in managing immunological disorders andlarewn as
immunomodulators [22]. Immunostimulatory therapy new recognized as an alternative to conventional
chemotherapy for a variety of disease conditionsliving the impaired immune response of the hogt [7
Immunostimulators are known to support T-cell fimret activate macrophages and granulocytes and leoment
natural killer cells apart from the production @frious effector molecules generated by activatdd [2]. Helper
T-cells are arguably the most important cells im@ive immunity as they are required for almostaalhptive
immune responses. They do not only activate B-dellsecrete antibodies and macrophages to desigssted
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microbes, but they also help activate cytotoxicellscto kill infected target cells. Helper T-cetesgulate both innate
and adaptive immune responses and help determinehvimmune response the body makes to a particular
pathogen [15]. As dramatically demonstrated in Alizients, without helper T-cells the body beconefenceless
even against many microbes that are normally hasnle

Anaemia is one of the most common haematologicablpms affecting people of all ages. It resultsrfrthe
decrease in the oxygen carrying capacity of thedldue to a reduction in the number of circulatied blood cells,
and also the decrease in the amount of haemoglmgisent in RBCs [14, 9]. It reflects an abnormalitythe
number, structure, or function of RBCs [19]. Redutiof haemoglobin is usually accompanied by aifalied cell
count and packed cell volume (PCV).

White blood cells (leukocytes) are the cells of thenune system. They defend the body against patimg
infections and foreign materials [23]. White blocells are central to the effectiveness of both tersend adaptive
immune responses of the host.

Telfairia occidentalis leaves are rich sources of protein, oil, vitan@ng minerals, enhances, nourishes, protects and
heals the body. The leaves are low in crude fihrerich sources of folic acid, calcium, zinc, paias, cobalt,
copper, iron, vitamins A, C and K [2] and are chedfpogen and mineral sources [6]. Many researclhense
observed free radical scavenging ability and amdinxt property infelfairia occidentalis[21, 20, 1, 14].

Tectona grandis on the other hand is a medicinally important pl&farious parts of this plant are used to treat many
kinds of disease conditions such as bronchitisstipation, hyperacidity, dysentery, burning semsgtidiabetes,
leprosy, skin diseases, leucoderma, headache, ipithgestion, and as worm expeller [15, 16] andehlaeen shown

to possess anti-inflammatory activity. Both plamise known to be rich in phytochemicals and antiamid
compounds which are vital sources of immunomodudptigents [9]Telfairia occidentalis Hook F andTectona
grandis Linn are well known for their medicinal propertieswever there is no much documented evidence yof an
investigation on this aspect of immune response.

EXPERIMENTAL SECTION

Collection and identification of plant materials

The leaves offelfairia occidentalis Hook F andTectona grandis Linn used for this study were bought from the
Nsukka main market in Enugu State, Nigeria and wdentified by Mr. Alfred Ozioko of the Bioresource
Development and Conservation Programme (BDCP) Resézentre, Nsukkalhe fresh leavewere first washed
with distilled water and subsequently, normal slin remove dirt and possible mycotoxins. The samplere
dried under shade for several days and then pabeinto fine powder.

Extraction of plant materials

A quantity, 400g each of the leavédfairia occidentalis and Tectona grandis were macerated in 1.2 L of ethanol
for 48h. The solutions were filtered with Whatmao. @ filter paper and the filtrates were conceetlato a
powdered residue using a rotary evaporator.

Fractionation of the Extract

The dried ethanol extract (20 g) was fractionated glass column (150 cm x 1.5 cm) packed with@@® a slurry
of silica gel (70-230 mesh). The column was eluteduccession with 500 mL chloroform, 600 mL ethgktate
500 mL ethanol and 500 mL methanol to obtain etiogtate (EAF), ethanol (EF) and methanol (MF) fons,
respectively. Chloroform did not give any yieldeoftract.

Column chromatographic separation

About 5 g of the methanol fraction was chromatobespon silica gel (70-230 mesh, 200 g) packed antgass
column (1.5 x 150 cm) with the bed of 100 cm heigftte elution was performed with gradient mixtucds
hexane:chloroform 1:3 (400 mL); 1:6 (400 mL); 14DQmL); chloroform: ethyl acetate 1:1 (400 mL), 1400

mL), 1:5 (400 mL) and finally ethyl acetate: metbaf:1 (400 mL), 1:3 (400 mL), 1:5 (400 mL), 1:70@tmL).

Aliquots of 20 mL were collected and monitored withC. Similar fractions were combined to get thejona
column fractions.
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EXPERIMENTAL ANIMAL

Adult mice weighing between 22-32g were obtaineamfrthe Department of Veterinary Medicine University
Nigeria, Nsukka. The animals were acclimatizedAalays under standard environmental conditiond) wit2 hour
light / dark cycle maintained on a regular feedTeed; grower mash) and water ad libitum.

Experimental Design
The animals were divided into eighteen (18) granipfeur (4) mice group as follows:

Group 1: Received 200 mg/kg body weight of crudeeol extract offelfairia occidentalis
Group 2: Received 400 mg/kg body weight of crudeeol extract offelfairia occidentalis
Group 3: Received 200 mg/kg body weight of ethdiraation of Telfairia occidentalis
Group 4: Received 400 mg/kg body weight of ethdirsation of Telfairia occidentalis
Group 5: Received 200 mg/kg body weight of methdiramition of Telfairia occidentalis
Group 6: Received 400 mg/kg body weight of methdiramition of Telfairia occidentalis
Group 7: Received 200 mg/kg body weight of ethytate fraction oTelfairia occidentalis
Group 8: Received 400 mg/kg body weight of ethytate fraction ofrelfairia occidentalis
Group 9: Received 200 mg/kg body weight of crudeol extract offectona grandis
Group 10: Received 400 mg/kg body weight of cruth@mol extract offectona grandis
Group 11: Received 200 mg/kg body weight of ethdraaition of Tectona grandis

Group 12: Received 400 mg/kg body weight of ethdramition of Tectona grandis

Group 13: Received 200 mg/kg body weight of meth&maction of Tectona grandis
Group 14: Received 400 mg/kg body weight of meth&maction of Tectona grandis
Group 15: Received 200 mg/kg body weight of etlrgtate fraction ofectona grandis
Group 16: Received 400 mg/kg body weight of etlegtate fraction ofectona grandis
Group 17: Received 50 mg/kg body weight of Dynanmo@andard drug)

Group 18: Normal mice received only normal saline.

At the end of the experimental period the mice wstegved for 12 h and then sacrificed under etheesthesia.
Blood samples were received into clean EDTA tulbbesntimunological and hematological studies.

Determination of CD4" count
This was done using Flow Cytometry technique adogrtb the method of [10].

Principle
CD4-PE fluorescence is analysed on a cyflow cytemetth an excitation light source of 488nm or 582n

Proceedure

A volume 20 ul of well mixed anticoagulated bloodsradded to a test tube. To this was added 20 @DdfmAb
PE mixed gently and incubated for 15 mins at roemgerature protected from light. 800 pl of no lpséfer was
added and shaken. The mixture was loaded intoytt@rcdevice and analysed.

Determination of packed cell volume
The percentage packed cell volume was determinedrdinng tohematocrit method as described by [22].

Principle. When whole blood sample is subjected to a cermalf force for maximum RBC packing, the space
occupied by the RBCs is measured and expressesteanpage of the whole blood volume.

Method: Using microhaematocrit method, a well-mixed awaigulated whole blood was allowed to enter capillar
haematocrit tubes until they are approximatelyf2id with blood. Blood filling was done for eat¢hbe. One end
of each tube was sealed with plastic seal and glacéhe medial grooves of the centrifuge, heacctyapposite
each other, with the sealed end away from the e@ftthe centrifuge. All tubes were spun for fivenotes at 1000
rpm. The tubes were removed as soon as the ceygttiifad stopped spinning.

Calculation: PCV was obtained for each tube using microhaeon&i®ader by measuring the height of the RBC
column and expressing this as a ratio of the hattie total blood column.
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PCV (%) = _Height of cell coumn  x 100
Height of total blood column

Deter mination of total leucocyte count by Haemocytometry

The total leucocyte count was determined by haetooogtry following the method described by [22]. eTdglacial
acetic acid lyses the red cells while the gentiatet slightly stains the nuclei of the leucocyiéie blood specimen
is diluted 1:20 in a WBC pipette with the dilutifigid and the cells were counted under low powetroscope by
using a counting chamber. The number of cells idiluted blood was reported as the number of wielksicu.mm
of whole blood. The additional requirements arefttlewing:

1. WBC pipette
2. WBC diluting fluid.

This contains 1% acetic acid solution tinged wigmigan violet stain. Acetic acid facilitates haeysid of RBC and
gentian violet stains the nuclei of RBC.

Procedure

An aliquot (0.02ml) of blood was added to 0.38mldifiting fluid (Acetic acid, tinged with gentianolet) and
mixed. The counting chamber was charged with thiewieed diluted blood (after discarding the fifste drops)
with the aid of a pipette. Cells were allowed tdtleein a moist chamber for 3 minutes. The fourness of the
chamber was visualised under a low power (10X)ahje and the cells were counted in all the fourked corner
squares.

Calculation

Total WBC / cu mm = Number of cells counted x ddatfactor
Area counted x depth of fluid

Where

(2) Dilution = 1:200

(2) Area counted = 1/5 sq.mm

(3) Depth of fluid= 1/10mm

(4) Number of red cells counted = N x 200

Total WBC = N x 200 x 50 = N x 10,000
1/5x1/10

Statistical Analysis

Statistical analysis was carried out using Sta@$tPackage for Social Sciences (SPSS) versionOh@ way
analysis of variance was adopted for comparisod,tha results were subject to post hoc test usagtisquare
deviation (LSD). The data were expressed as mesantlard deviation. P< 0.05 was considered sigmific

RESULTSAND DISCUSSION

Telfairia occidentalis and Tectona grandis leaf extracts in this study caused significant (PS5 increases in
percentage packed cell volume (PCV) and total whiibed cell (tWBC) count of mice treated with crueberacts
and different fractions compared to the untreat@unal control mice. The results equally showed seddependent
effect with the higher doses of the extract givengnore significant increase than the lower doség result is
consistent with the report of other researcher8%who had earlier observed increase in haemgitbindices of
rat by leaf extract ofelfairia occidentalis and bark extract ofectona grandis. The increases in these parameters
suggest an increased production of majority ofdéks involved in the immune system which are pralin the
stem cells of the bone marrow. These extracts cbaldonsidered to have a stimulatory effect onitheune
responses considering that increased productitimeafnmune system cells may imply an enhanced inensystem
function. Lymphocytes are usually depleted durintiva infection.Telfairia occidentalis and Tectona grandis has
been shown to possess haematinic abilities asstimylate the activity of the bone marrow and hesrbreported
to manage experimental induced haemolytic anae2ig [
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Fig. 1: Effectsof crude extract solvent fractions of Telfairia occidentalis and Tectona grandis on CD*, Count in Mice

Key: EtOH: Ethanol, MetOH: Methanol
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Fig.2: Effectsof crude extract solvent fractions of Telfairia occidentalis and Tectona grandis on per centage packed cell volume (PCV) in

Mice
Key: EtOH: Ethanol, MetOH: Methanol
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Fig.3: Effectsof crude extract solvent fractions of Telfairia occidentalis and Tectona grandison tWBC count in Mice
Key: EtOH: Ethanol, MetOH: Methanol

Helper T-cells are arguably the most importantscatl adaptive immunity as they are required for camall
adaptive immune responses. They do not only aetiBatells to secrete antibodies and macrophageestroy
ingested microbes, but they also help activatetoyto T-cells to kill infected target cells. Help&rcells regulate
both innate and adaptive immune responses and degbymine which immune response the body makes to a
particular pathogen [18]. Without helper T-celle thody becomes defenceless even against many ragctbat are
ordinarily harmless.

In this study, the extracts stimulated the incrdge®duction of T-helper cells in mice significan(P<0.05) when
compared to the untreated normal control and micktlose administered dynamogen, a standard imipoosting
drug. CD is an established marker of T-helper cells status this was significantly (P<0.05) increased ia th
study. This result suggests that stimulation ofelpbr cell production may be one of the mechanidmugh which
the extracts exert their immune-modulatory effects.
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