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ABSTRACT KEYWORDS
Garcinia kola has versatile application in folk medicine and is believed to Garcinia kola;
increase immunity and general resistance to infections, but there are no Complement activity;
scientific data on the effect of Gkola on the immune system. In this study, Delayed type
the immunomodulatory activities of the methanol seed extract of Gkola hypersensitivity;
seed (ME) and its fractions were studied on some antigen-specific and Immunomodulation;
non-antigen specific components of the immune system such as the de- Humoral response;
layed-type hypersensitivity response (DTHR), primary and secondary L eucocytes mobilization.

humoral responses, phagocytic activity of polymorphonuclear neutrophils
(PMNs), haemolytic activity of complement, and in vivo leucocytes mobi-
lization. The methanol extract, ME (250 and 500mg/kg) produced a dose-
related and significant (P<0.05) inhibition of DTHR induced by Sheep Red
Blood Cells (SRBCs) inratsby 44 and 68%, respectively. DTHR was also
sgnificantly (P<0.05) inhibited by EF (250 and 500 mg/kg) and CF (500 mg/
kg) by 52, 64 and 24%, respectively. Bioactivity study on the column frac-
tions shows that the flavonoid-rich fraction, F, exhibited the highest in-
hibitory activity of DTHR of 46.15%. Sheep erythrocytes-specific anti-
body synthesis, especially the secondary humoral response was signifi-
cantly (P <0.05) increased by M E (250 and 500 mg/kg) and EF (500 mg/kg)
by 26.09, 34.74 and 21.74%, respectively. At adose of 500 mg/kg, ME and
EF caused an increase in total leucocytes mobilization up to 62.66 and
17.72% into the peritoneal perfusates when compared to the untreated
group. The ME and column fraction, F, also showed significant (P<0.05)
inhibition of complement-induced haemolysis of SRBC up to 26.27 and
29.66%, respectively. The results of this study establish cellular and hu-
moral immunomodul atory properties of Gkola extract and justify itsinclu-
sion as immune adjuvant in dietary supplements.
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INTRODUCTION

The body has an elaborate and intricate defence
system which countersthe effects of microorganisms,
pathogens and other foreign substanceswhichinvade
the system. Thehumanimmune system consistsof two
categoriesof defencemechanisms- thenon-specific (in-
nate) and the specific (adaptive) systems® Theinnate
and adaptiveimmune defences could be modified by
substancesto elther enhance or suppresstheresponses
of these systemsto pathogens and to other antigens?.
Substanceswhich are ableto stimulate or suppressthe
immunity arebothrelevantin clinica practice.

Theroleof immunomodul aing substancesfrom netu-
ral sourcesin human disease prevention and trestment
isincreasingly being gppreciated inthisage of emerging
new, chronic, and morevirulent viruses. Thesearch for
such substances and |ead mol eculeswith these activi-
tiesiscurrently afield of magjor interest all over the
world® . There hasbeen agrowinginterest inidentify-
ing and characterizing these natural compoundswith
immunomodulatory activities*?. Inresponsetoinfec-
tionsor harsh growing environment, plantsareknown
to produceavast number of secondary metabolitesthat
have demonstrated immunomodul atory and other re-
lated properties’¥. Garcinia kola Hecke (Clusiaceae)
isaplant of versatilefolk applicationandisclamedto
possesanumber of ethnomedicina usesincluding, anti-
inflammatory™*Y, antidiabeti ™, hypolipidaemic®, an-
ti oxidant(™ 13, antimicrobial(*, antihepatotoxici’, an-
tiviral*®, and adaptogenic properties™. GarciniaKola
isamedium s zed treefoundin moist forest and widely
distributed throughout West and Central Africa. The
plant ishighly valued in these countriesfor itsedible
nuts?. The seed, commonly known ashitter kola, isa
masticatory agent andisamgor kolasubstitute offered
to guestsat homeand shared at socid ceremonies.

Most of the pharmacol ogical activitiesof Gkola
arebelieved to berelated toitsability to increaseim-
munity and to its antioxidant properties?!. Hitherto,
thereislack of scientific dataon theeffectsof Garcinia
kola onthe componentsof immunesystem, someherba
products havethe plant extract included asimmune-
boosting agent!?. Locally, Gkola seed ischewed by
peoplelivingwith HIV inthe belief that it booststhe
immune system. The present study isaimed at investi-
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gating the effects of Gkola seed extract and itsfrac-
tions on the specific and non-specific components of
theimmunesystem.

EXPERIMENTALS

Prepar ation and extraction of plant material

Seedsof Garciniakola Heckel (Clusiaceae) were
obtained commercialy from a loca market-“Oba
Nsukka”, Enugu State, Nigeria in the month of June,
2005. The plant material was authenticated by Mr
A.Ozioko, aplant taxonomist of thelnternational Cen-
trefor Ethnomedicine and Drug Devel opment (Inter
CEDD), Nsukka. The seeds were peeled, dried and
pulverised. The Gkola seed powder (2 kg) was ex-
tracted with methanol in asoxhlet extractor for 24 h
and concentratedin arotary evaporator to obtain 487.29
(24.36%, w/w) of the methanol extract (ME). A por-
tion of ME (200g) was successively and exhaustively
extracted with petroleum ether (60-80°C), chloroform,
ethyl acetate, and methanol inthat order of increasing
solvent polarity. Concentrating the solutionsunder re-
duced pressure afforded 19.86g of petroleum ether
solublefraction (PF), 40.48g of chloroform solublefrac-
tion (CF), 103.78g of ethyl acetatesolublefraction (EF),
and 23.02g of methanol soluble fraction (MF). The
extracts and fractionswere subjected to phytochemi-
cd andyssusing the procedures outlined by Harbourne
(1998)11,

Chemicalsand reagents

Pyrogen-freesterilenormd sdine, phosphatebuffer
sdine (NaCl- 8g, KCI-0.2g, Na,PO,-1.44g, KH,PO,-
0.24in1L digtilled water, pH-7.4), Verond buffer sa-
line (NaCl-42.5g, diethyl barbituric acid-2.875g, sodium
barbiturate-1.0g, MgCl.6H,0-0.84g, CaCl-0.14g, and
distilled water to 1L, pH-7.2), Nitro bluetetrazolium
(NBT) procured from Sigmachemical Co. (St. Louis,
MO, USA). All reagentsand sol ventswere of ana yti-
ca grade.

Animals

Adult rats of Wistar strain (170-200g) and adult
Swissabino mice(20-28g) of both sexesobtained from
theAnimal House of the Department of Pharmacol ogy
and Toxicology, University of Nigeria, Nsukkawere
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usedinthestudy. Theanimaswerehoused under stan-
dard conditions (25+2°C and 12-h light/dark cycle).
They werefed with standard pelletsand allowed free
accessto drinking water. The useand care of labora-
tory animalswere conducted in accordancewith the
internationally accepted principlesasfound inthe Eu-
ropean Community guiddines(EEC Directiveof 1986;
86/609/EEC).

Antigen

Fresh blood wasobtained fromamaesheepinthe
animd farmof the Faculty of Veterinary Medicine, Uni-
versity of Nigeria, Nsukka. The sheepred blood cells
(SRBCs) werewashed four timesinalarge volume of
pyrogen-free sterilenormal salineby centrifugation at
3000xg for 10min on each occas on and thereafter ad-
justed to aconcentration of 10° cellml for immuniza:
tionand chalenge.

Bioactivity-guided fractionation of crudeextract

The methanol extract (ME) and the fractions of
Gkolawas screened for immunomodul atory activities.
Cell-mediated delayed type hypersensitivity response
(DTHR) induced by sheep red blood cells (SRBCs) in
the hind paw of ratswasused as activity guideinthe
fractionation of ME®. Firgtly, themethanol extract which
had shown significantinhibition of DTHR inaprior pi-
lot study was partitioned in solventsof graded polarity;
n-hexane (HF), chloroform (CF), ethyl acetate (EF),
and methanol (MF) and the solvent fractions obtained
were screened for immunomodul atory activities. The
ethyl acetate sol ublefraction (EF) which showed high-
estinhibitionof DTHR was subjected tofurther studies
and fractionationin achromatographic column.

Column chromatogr aphic separ ation of ethyl ac-
etatefraction (EF)

Theethyl acetate solublefraction of Gkola (EF)
was subj ected to column chromatographi c separation
sinceit showed the highest inhibition of DTHR inthe
bi oactivity-guided studies. The EF (20g) was separated
inadry-packed silicagel column of width, 4cm and
length, 40cm. Theextract was mixed withtheslicagd
(70-230 mesh, Merck Germany) and loaded on the
top of pre-packed column. The column was succes-
svely duted with gradient mixturesof petroleum ether:
ethyl acetate(4:6, 3.7, 2:8, 1.9) and ethyl acetate: methar
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nol (I: 0, 1: 1 and O: 1). These solvent systems were
chosen onthebasisof aprior empirica andytica TLC
elution of spotsof EF on apre-coated Silicagel GF
254 coated foils(Uniplate™, Analtech Co., Delaware,
USA).Atotal of 215 aliquots of 15 ml were collected
inseridly arranged test tubes. Thevariousdiquotswere
pooled into six column fractions (F-F,) using phy-
tochemical testsand UV absorption spectraasguide.
The pooled column fractions were subjected to phy-
tochemical studies using methods of Harborne
(1998)11,

Theimmunomodulatory effectsof thecolumnfrac-
tions (F,-F,) on DTHR and primary humoral antibody
responsewerestudied. Fraction F, which showed the
highest inhibition of DTHR wasa so studied further for
other immunomodul aory properties.

Delayed type hyper sensitivity response (DTHR)

Delayed type sensitivity wasinduced inratsusing
sheep red blood cells (SRBC) as antigen. The rats
placed randomly into groups of 5 animalswere sensi-
tized by subcutaneousinjection of 0.1 ml of 10°cells/
ml SRBC (day 0) intheplantar region of right hind foot
paw and challenged on the 5" day by subcutaneous
injection of thesameamount of antigenintotheleft hind
paw. The oedema produced by antigenic chalengein
theleft hind paw was measured as the differencein
volume of water displaced by the paw beforeand 24 h
after the challenge. Gkolaextract, ME (100, 250 and
500mg/kg), the solvent fractions (250 and 500mg/kg)
and the column fractionsof EF (100mg/kg) were ad-
ministered ordly from 3 daysprior to sensitization and
continued oncedally till thechalenge.

Humor al antibody (HA) synthesis

Ratswereimmunized by an intraperitoneal injec-
tion of 0.2ml of 10° SRBC/ml on day 0 and chalenged
by injecting the sameamount (i.p.) onday 7. Primary
antibody titrewasdetermined on day 7 (beforethecha -
lenge) and secondary titre on day 1424 by the haemag
glutination technique®. Gkola extract, ME (100, 250
and 500 mg/kg), the solvent fractions (250 and 500
mg/kg) and the column fractions of EF (100 mg/kg)
were administered (p.o.) 3 days prior to sensitization
and continued once daily for 7 days post-challenge.
Blood sampleswereobtained from retro-orbitd plexus
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and 25uL serumwas seridly diluted two-foldin 96-U
well microtitre plates using pyrogen-free sterilenormal
saline. Thediluted serawere challenged with 25uL of
1% (v/v) SRBC and then incubated at 37°C for 1 h.
Thehighest dil ution showing visible haemaggl utination
wastaken asantibody titre. Antibody titreswere ex-
pressed ingraded manner, theminimum dilution (1/2)
being ranked as 1 (Cal culated as-L og, of thedilution
factor). Themean ranksof different treatment groups
werecompared for satistical sgnificanceusingoneway
anaysisof variance (ANOVA).

I n vivo leucocytesmobilisation

Theeffect of theextract and fractionson theinvivo
leucocytesmigrationinduced by inflammatory simulus
wasinvestigated usingthemethods of Ribeiro et a1
One hour after oral administration of ME (100, 250
and 500mg/kg) and the solvent fractions (250 and
500mg/kg), eachrat inthegroups (n=5) receivedin-
traperitoneal injectionsof 1 ml of 3%, w/v agar sus-
pensioninnormal saline. Four hourslater, theanimals
were sacrificed and the peritoneum washed with 5ml of
a5% solution of EDTA in PBS. The peritoneal fluid
was recovered and total and differential leucocytes
counts (TLC and DLC) performed onthe perfusates.

Invitroimmunostimulant activity studiesby dide
method.

In order to study the effect of treatment of Gkola
extractson phagocytic function of polymorphonuclear
neutrophils (PMN), theinvitro dideculturetechnique
was used(?”28l,

Prepar ation of Candida albicans suspension

Candida albicans culture was incubated in
Sabouraud dextrose broth overnight and then centri-
fuged to form acell button at the bottom of the test
tube. The supernatant was discarded and the cell but-
ton waswashed 3-4 timeswith sterile phosphate buff-
ered sdline (PBS) and then centrifuged again. The
washed cell button was re-suspended in amixture of
phosphate buffered salineand rat serumin proportion
of 4:1. The count of C.albicanswas adjusted to 108
celg/ml using a0.5 McFarland standard.

Preparation of dide
About 0.2 ml of rat blood was smeared on asterile
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glassslideandincubated at 37°C for 20 min to allow
clotting. Thedidewasthereafter drained Slowly with
sterile normal saline, taking care not to wash the ad-
hered neutrophils. Thedlide consisting of PMNswas
flooded with predetermined concentrations of ME and
fractionsand thenincubated at 37°C for 15 min. The
PMNswere covered with C. albicans suspension and
incubated at 37°C for 1 h. The slide was drained, fixed
with methanol and stained with Giemsagtain.

Evaluation of phagocytosis

The didewasobserved under 100x oil immersion
objective and phagocytosiseval uated by the method
previoudy described®. Thenumber of C.albicanscdls
phagocytosed by PMNs on the slidewas determined
microscopicaly for 100 granulocytesusing morphol ogi-
cal criteria. Thisnumber wasregarded as phagocytic
index (PI) and was compared with PI of control treat-
ment. Thisprocedurewasrepeated for different con-
centrations (100, 50, 25, 12.5. 6.25ug/ml) of thevari-
oustest samples. Immunostimulation was cal culated
usingthefollowing equation:

PI (test)—PI (control)
Pl (control)

Sudieson thehaemolytic activity of complement

Stimulation of phagocytoss(%)= *100

1. Sensitization of theantigen

The SRBC (4x108 cdls/ml), used asindicator for
the complement classical pathway, was sensitized by
incubating at 37°C for 30minwith an equa volume of
subhaemagl utination titre (1/200 dilution) of rat anti-
sheep erythrocyte antiserum generated in-house ac-
cording to previously reported method .

2. Complement assay

Theeffect of theextractsonthehaemolytic activity
of complement system through the classical pathway
was investigated in vitro by amodified version of a
microtitreassay'?. Briefly, astock solution of ME, EF
and F, were prepared in DM SO and then serially di-
luted 2-fold in 0.5ml of Veronal buffer saline
(VBS™)[containing (in g/L) NaCl-42.5, diethyl
barbituric acid-2.875, sodium barbiturate-1.0,
MgCl,.6H,0-0.84, CaCl.-0.14; pH-7.2]. Four differ-
ent concentrations (400, 200, 100 and 50ug/ml) of each
sampleobtained intriplicatetest tubeswere used for
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thetest. Theresfter, 0.5ml of 1:20dilutionof freshguinea  TABLE 1: Theyield and phytochemical constituentsof Gkola

pig pooled serum (GPS) in VBS" wasadded to each
tube. After preincubation at 37°C for 30 min, 0.5 ml of
the suspension of 4x 108 sensitized SRBC was added.
Thetubeswereincubated at 37°C for 1 h and the re-
action stopped by centrifugation at 1500xg for 5min. A
0.5 ml aiquot was drawn from each tube and mixed
with2ml of digtilled water and thedegree of haemolysis
was measured spectrophotometricaly at 541nm. Con-
trolsinthisassay consisted of similarly treated incu-
batesinwhich samples (0% stimulation) or guineapig
serum (0% | yses) were omitted.

Theeffect of thetreatments on the haemolytic ac-
tivity of complement was ca cul ated by therelationship:

Inhibition of complement (%)=

Asborbance(control) — Absorbance(test)
Absor bance(control)

Satistical analysis

Resultswereanaysed using oneway Analysisof
Variance (ANOVA) followed by Fischer Least Square
Difference post hoc test and then expressed asmean+

S.E.M. Differencesbetween meansof treated and con-
trol groupswere considered significant at P < 0.05.

x100

RESULTS

The phytochemical testson ME showed positive
reactionfor sterol, terpenes, glycosides, flavonoids, sa-
ponins, starch and sugars. The extractiveyield and the
occurrenceof thephytocongtituentsinthedifferent frac-
tionsareshowninTABLE 1.

The extract, ME (250 and 500 mg/kg) adminis-
tered orally for 7 days produced a dose-related and
significant (P<0.05) inhibition of DTHR induced by
SRBCsin rats by 44 and 68%, respectively. DTHR
wasa so significantly (P<0.05) inhibited by EF (250
and 500 mg/kg) and CF (500mg/kg) by 52, 64 and
24%, respectively (TABLE 2). The other solvent frac-
tionsdid not producesignificant (P>0.05) inhibitions of
DTHR. Bioactivity study on thecolumnfractionsshows
that F, exhibited the highest inhibitory activity on shegp
erythrocytes-induced DTHR (TABLE 3).

Administration of theME and EF also increased
thehumord antibody synthesisintherats. Theprimary
antibody titrewas significantly (P>0.05) increased by

extract and fractions

E Xr act/ Yield* Phytochemical constituents
raction
487.29 Flavonoids, Glycosides, saponins,
ME (24.36 %) starch, sugars, sterpls triterpenoids,
tannins
19.86 g . .
PF (9.93 %) sterals, and triterpenoids
40489 . .
CF (20.24 %) Flavonoids, Glycosides, and starch
EF 103.78g Havonoids, Glycosides, saponins,
(51.89 %) and garch,
ME 23.02g Flavonoids, Glycosides, saponins,
(11.51 %) starch, sugars, and tannins
F 7.94g Flavonoids and traces of sterol and
3 (39.7 %) triterpenoids

*Percentage yield of the starting material is shown in paren
thesis

TABLE 2: Effect of Gkolaseed extract and solvent fractions
on SRBC-induced delayed TypeHyper sensitivity (DTH) reac-
tioninrats

Dose DTH response Inhibition

Treatment mg/kg, Oedema (cm®) (%)
p.o. (Mean+SEM)
100  0.21+0.019 16.00
ME 250  0.14+0.010  44.00**
500  0.08+0.012  68.00**
PE 250  0.22+0.020 12.00
500  0.24+0.019 4.00
CE 250  0.21+0.019 16.00
500  019+0.019  24.00¢
EF 250  0.12+0.012  52.00**
500  0.09+0.019  64.00*
ME 250  0.22+0.025 12.00
500  0.25+0.022 0.00
L evamisol 25 0.24+0.019 4.00
Contral (Vehicle) - 0.25+ 0.016 -

N=5; * P<0.05; ** P < 0.01
TABLE 3: Theeffectsof thecolumn fractionsof EF on delayed
typehyper sensitivity and primary antibody synthesisinrats

DTH response Primary
Dose  (Mean oedemaz humoral
fA g SEW)m) repone
p.o. (% inhibitionin  (Meantitret
parenthesis) SEM)
Fy 100  0.53+0.04(-1.92) 6.6+0.2 (3.12)
F 100  0.33+0.026* (36.54) 5.8+0.37(-9.38)
Fs 100 0.28+0.026* (46.15) 6.6+0.25 (3.13)
Fs 100  0.49+0.033(5.77) 6.2+0.37 (-3.13)
Fs 100  0.50+0.044 (3.85) 6.2+0.37 (-3.13)
Fo 100  0.45+0.02 (13.46) 5.6+0.40 (-12.5)
Negative 0.52+0.026 6.4+0.25
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kg) when compared to the untrested group (TABLE4).
Thecolumnfractionsdid not show remarkableeffect on
the primary antibody synthesisinrats(TABLE 3).

In thein vivo leucocytes migration studies, ME
(100, 250 and 500mg/kg) caused asignificant (P<0.05)
and dose-related increaseinleucocytesmobilizationinto
the peritoneal perfusates when compared to the con-
trol group. The EF at 500mg/kg also caused asimilar
increasein leucocytes mobilization. The proportion of
neutrophilsinthemaobilized leucocyteswashigher than
thelymphocytes(TABLEDS).

Theextract, ME and the fractions EF and F, did
not produceany significant (P>0.05) effect on the ph-
agocytic activity of PMNsat the concentration range
of 6.25-100ug/ml applied (TABLE 6).

Themethanol extract (200 and 400ug/ml) and frac-
tion F, (200 and 400ug/ml) caused a significant
(P<0.05) inhibition of complement-induced haemolys's
of SRBC in a concentration-dependent manner. Al-
though, theEF caused asimilar inhibition of haemolytic
activity of complement, thevaueswerenot significant
over theconcentration rangeof 50 and 400pg/ml tested

TABLE 4: Effect of ME and EF on SRBC-induced humor al
antibody titre(HA) inrats

Dose  Haemagglutination antibody titre'
Treatment mg/kg,

p.o. Primary Secondary
ME 100 4.2+0.20(10.53) 5.0+0.316 (8.70)
250 4.440.25* (15.79) 5.8+0.20* (26.09)
500 4.4+0.51* (15.79) 6.2+0.20** (34.74)
EF 250 4.6+0.40(21.05) 5.0+0.45(8.7)
500 5.0+0.32%(31.58) 5.6+0.240* (21.74)
Levamisol 25  4.240.49(10.53) 5.2+0.374*(13.04)
Control
(Vehide) 3.8+0.374 4.6+0.245
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(TABLE7).
TABLE 6: Effect of Gkola seed extract and fractions on
phagocyticactivity of polymor phonuclear leucocytes

Concentration Phagocytic ~ Stimulation of

Extract =~ yml)  Index(Pl) phagocytoss (%)
6.25 206.7+11.54 6.90"°
12.5 216.7+3.33 12.07N°
ME 25 236.7+5.77 22.41N°
50 196.67+12.01 1.72N8
100 183.3+6.67 517N
6.25 203.3+14.53 517N
125 210.0+11.55 8.62"NS
EF 25 213.3+8.82 3.44N8
50 216.0+3.33 12.07N
100 223.33+8.82 15.52NS
6.25 202.23+2.97 4.62N
125 185.86+3.93 -3.85M
Fs 25 196.28+10.30 1.54N8
50 193.3+7.87 0.00N®
100 200.72+2.58 3.84N°
Control 193.3+8.82 -

N =3; NS = not significant (P>0.05); negative sign shows inhibition
TABLE 7: Theeffect of Gkola seed extract and fractionson
haemalyticactivity of complement

Extract Concentrati Absorbance Inhibition
on (ug/ml) (541 nm) (%)
50.0 0.110+0.006 6.78"°
100.0  0.108+0.003 8.47"°
ME 200.0 0.090+0.001 23.73*
400.0 0.087+0.004 26.27*
50.0 0.120+0.001 -1.69"S
EF 100.0 0.113+0.002 4.24'\5S
200.0 0.101 +0.001 14.41
400.0 0.098+0.005 16.95™°
50.0 0.100+0.003 15.25M8
= 100.0 0.103+0.004 12.718
3 200.0 0.092+0.004 22.03*
400.0 0.083+0.004 29.66*
Control
(GPS aone, - 0.118+0.001 -

0% inhibition)

fValues are calculated as Log, of the highest dilution showing
visible agglutination and expressed as mean+SEM of 5 animals
in each group. Percentage humoral stimulation is shown in
parenthesis.* P<0.05; ** P<0.01

*P<0.05, NS = not significant (P>0.05) values are expressed as
mean+S.E.M. (n = 3). All absorbance values were corrected for
the mean absorbance (0.02+0.001) recorded for the 0% lyses
control treatment. GPS = guinea pig pooled serum

TABLE5: Theeffect of ME and EF onin vivoleucocytesmigrationinrats
TLC Mean+SEM

Differential L eucocytes counts (DL C) M ean+SEM (%)

Treatment (nl?(;ske) (cellsmm?®) % increase ) : )

g'kg in parenthesis Neutr ophils Lymphocytes Monocytes  Eosinophils
ME 100 3600+70.7 (13.92) 64.4+1.69 35.2+1.88 0.2+0.2 -
250 4080+233.2 (29.11)** 62.2+1.24 37.6£1.12 0.2+0.2 -
500 5140+77.6 (62.66)* * 65.6£1.69 34.4+1.69 - -
EF 250 2300+70.7 (-27.21) 63.0£2.1 36.44+2.27 0.6+0.4 -
500 3720+86.02 (17.72)* 61.2+2.58 38.6+2.46 0.2+0.45 -
Control - 3160+248.2 58.6+0.60 39.0+£2.32 0.4+0.4 -

Total Leucocytes count (TLC); N = 5; * P<0.05; ** P<0.01
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DISCUSSION

Thecontrol of diseaseby immunological meanshas
two aspects, namely the devel opment and improvement
of protective immune status of an organism and the
avoidance of undesiredimmunologica sidereactions.
Insevera previousstudies, medicina plantsextracts
and secondary metabolites of natural sources have
shown grest potentia sin modulating theimmune sys-
tem. Inthisstudy, weevd uated the effectsof themetha-
nol extract and fractions of Gkola onthedifferent as-
pectsof immunity. Theextract and the various sol vent
and column fractions of Gkola exhibited different
immunomodul atory activitieson the different compo-
nentsof immune system investigated in thisstudy.

Themethanol extract, ME, the ethyl acetate frac-
tion, EF and the column fraction, F, inhibited the mani-
festation of SRBC-induced delayed type hypersensi-
tivity response (DTHR) inrats. DTHR study assesses
theeffect of thetreatment on cdll-mediated immunere-
sponsewhichisusudly initiated by actively sensitized T
lymphocytesandisexpressed locally by cdllular infil-
trationandinflammeation®™!. INnDTHR, thelymphokines
released by sensitized T cells contributeto the overal
tissue damage and a so recruit macrophageswhich re-
leaselysosomd productsand enzymesthereby causing
further tissue damage and thus chronic inflammation®Y.
Although thereproduction of sengtized cytotoxic T cdlls
takes sometimeto appear in theblood stream, it plays
acentrd roleinthemanifestation of DTH reaction®. It
isnot certainif theobserved inhibition of DTHRisre-
|ated to the mechanismsfor theanti-inflammatory ac-
tivity of Gkola extractsreportedin previous studies™.

The humoral specificimmuneresponsewasalso
significantly (P<0.05) increased by treatment withME
and EF, but not by F, Theeffect of treatmentswiththe
extracts and fractions on sheep erythrocyte-specific
haemaggl utination antibody titreinraiswasinvestigated.
A sgnificant elevation of circulating antibody titreinthe
treated groupswasrecorded. Theincreasein antibody
production recorded was more pronounced for the sec-
ondary humoral responsewith the booster dose of the
antigen. Thisactivity of the seed extractsisvery impor-
tant cong deringtheroleof thevariousantibody isotypes
onimmunologica protectionagaing pathogensand “for-
eign” substances. It also make the extracts from the
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plant potentially useful asvaccine adjuvants. At least
threemajor cell types (the macrophages, B-lympho-
cytes, and T-lymphocytes) corporatein the process of
antibody synthesig*. It is possiblethat the extract of
Gkola act on one or more of these cellstypesto en-
hance antibody synthesis.

The stimulation of antibody production by Gkola
extract and fractionsisa so very remarkablefor somany
reasons. Theaugmentation of immunoglobulins produc-
tion could be beneficid in checking the establi shment of
infectionsby itsinvolvement in differentimmune path-
wayswhichincludesphagocytos's, neutralization of an-
tigen, agglutination of antigen, complement fixation and
cdl lysgl,

Treatment with ME and EF a so increased agar-
induced | eucocytes mobilization into the peritoneum.
Thisactivity may helpincreasethe general resistance
and response of the body against microbia infections.
The polymorphonucl ear neutrophils, which engulf and
eliminateinvading microorganism, werethe predomi-
nant cellsinthe peritoneal perfusates. Itisknown that
the chemotactic movement of neutrophilstowardsthe
foreign body isthefirst and the most important stepin
phagocytosi g%,

Theingestion of microorganismsafter comingincon-
tact with neutrophils, studied by didemethod, provides
arapid and ssimplemeans of assessingthe overall ph-
agocytic process?"?8, Application of the extract and
fractionsproduceastimul ation of phagocytic activity of
PM Nswhichwaslargdy non sgnificant (P=0.05) when
compared with thecontrol trestment. The complement
system, one of the major effectors mechanismsplays
animportant roleintheamplification of specificimmune
responses, which areinitiated by reaction of antibody
or senstized T-lymphocyteswith therecal antigen. The
activated complement components mediate avariety
of tissueresponsesinc uding inflammatory reactiong?.
Theextract and fractionswereincubated with guinea
pig pooled-serum (GPS) at aconcentrationsrange of
50-400ug/ml. Themethanol extract caused aconcen-
tration-rel ated inhibition of the haemolytic activity of
complement asindicated by the higher absorbanceval-
uesrecorded for the haemolysed SRBC solutionwhich
wassignificant at concentrationsabove 200ug/ml. Simi-
lar inhibitionwas also shown by the EF and F,. Apart
from theformation of membrane attack complex which
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lysesand destroysinvading cdlls, complement fragments
that arelibrated into the surrounding fluid have anum-
ber of other effects. These include chemotaxis,
opsonisation and the stimul ation of histaminerelease
from mast cellsand basophil §34. Non-specificinhibi-
tion of complement activity iscrucia inthemodulation
of hyper-deleteriousimmunereactions.

From our phytochemical studies, themethanol ex-
tract of Gkola containsflavonoids, saponins, glyco-
sides, sterols, triterpenoids, and sugars. Also, acom-
plex mixtureof biflavonoids, prenylated benzophenones,
xanthones and phenolic compounds have been re-
ported4163538 Although we are yet to associate the
effects of Gkola extract on immunity to specific
constituent(s), anumber of substances, including fla-
vonoids, polysaccharides, terpenoidal glycosidesand
alkal oidshave been reported to haveeither stimulatory
or inhibitory effect on the various components of im-
mune system“5724_ |nthisstudy, al theimmunoactive
extractsand fractions of the Gkola cons stently showed
the presence of flavonoidal phytocongtituent.

Thisstudy also reveal ed that the Gkola seed ex-
tract and itsfractions possess ambiva ent immuno-ac-
tivity behaviour since they were shown to possessei-
ther inhibitory or stimulatory effectson the components
of theimmune system depending onthetypeof immune
protection, the mechanism and the cdll typethat isin-
volved. All of these propertiesof Gkola extractsare
clinically relevant and could be harnessed to regul ate
normd immunefunction.

CONCLUSIONS

Thefindingsof thisstudy establish cellular and hu-
mora immunomodulatory propertiesof Gkolaextract.
Theinclusion of Gkola seed asimmune adjuvant in
proprietary dietary supplement and herba tonicscould
thereforebejustified.
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