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ABSTRACT

Garcinia kola seed (Crarcinia afselif, also calied bitter kola secd) 15 a commen Africa snack frun
from a spocics of Mowering plant in the Guitiferae family. Over the years. Alnca raditional medicine
and cthno pharmacology have attached invaluable roles 10 Garcimia kola seed (GES) as o potont anti-
hepatotoxic. anti-diabetic, antioxidant and antilisterial. To consolidme these roles, we focus our stiady
an the cifect of GKS on C-reactive protein (CRP) in human subjects. Sixty students volunteers
(=63, 30 female & 30 male) from Faculty of Basic Medical Sciences. University of llorin. Nigeria,
were used for this study, The sereened volunteers were subjecied to an hour rest fior acclimatyzation,
This was followed by collection of about 2.5 mi of blood through vene punciure. The subjects were
then asked 1o ingest 100mg/ky of GKS and afier & hours. another 2.5ml of blood sample was
collected from cach subject. The level of CRP was assay in the two scis ol blood samples. The result
shows 0.3 1% significant decrease in the mean level of basal CRP of the female (p = 0.03). UContrast
1o thic. in male, there is 72.27% significant increase from the mean level of basal CRP (p < 1.03). In
conclusion, this study shows GKS as a potent anti-inlammatory fruit for female subjects but not for
male subjects. GKS anti-inflammatory effects are thus gender based. With these ohservations, it ¢an
he gaid 10 be more benelicial 1o female but not 1o male subjects. Lastly, the climcal practise of using
CRP level in the blood 1o pradict the pathogencsis of a disease. track of 3 discusce progress or
measure of eilectiveness of a treatment will be mislcading in habitual GKS consuming patients
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INTRODUCTION

Garcinia kola (Ciremin wf-clift. commenty called bitter kola is one of species of Nowerng
plant in the Guitfersie Sy The plamt bears mcdicinal nuis known ag Garcinia kola seod (Uk3k
athernise calbed bitter kola seed or hitter kola which over the years his bueen attached o same aspect
of gpiritual ncaling. GRS s usually e im shape with apenng cinks. Dieprending on tha nwvisiune
coment of GES. it is about 3-dem long amd 1L4-2eip i circumbereiee, i hats o winguee biner aste
with a shight swectioss when chevald tlwu. 1993, lgboenbike and Arcmu. 2000k Olagide and
vilevienn, 200 Ly

The value of GRS in Afrca trasditional medicing and as a bl frunt takuen regularls o
Avica folks is incstimahle. Tremendous eiforts from vanous sekentisis reparted GRS to be potent
anti-lwepatotesic (Farombi es ol 2000 Farombi amd Eraocye, 2071 Swokocha g al. 20010,
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Antilisierial {Dambudzo and Ambony. 2002}, anv-disbene (Emeka er o, 200 2 antosidant wsd anti-
lipoperoxidative {Chiagoziem and Ebencrer. 2012; Ebencaer of ad . 20131

Other out-standing benefits of GKS ncludes its ability to increasod e sctivities of tw
enzymes lactale dehydrogenase and ylucosc-t-phosphale dehsdrovenase i animal (O0ajebe and
Adeniyi, 2011}, its protective effects on reprodiective toxicity induced by cadmivin and  gomima-
irradiution tn rats (Farombi e ol 2012; Adargmaye or af., 2002}, its protective eifects agaimst heavy
metal accumulation in the liver (Nwokocha of wf. 2001) and its preservative ahility in preventing
beer spoilage (Owuntola, 2009). In addition 1o this, GKS has been reported 1o have shown promising
signs in fighting and slowing down multiplication of infecltious diseases such as gonomrhoca. Ebola,
HIV and other viral discases (Oguntola, 2009, Adefule-Ositclu of uf . 2010)

Recent surge in evidences that linked chronic inflammation 1o major known discase processcs
has increased the interest of researchers in C - reactive protein (CRP) as an accepted marker of
systemic inflammation (Ryuichi er o, 2011). CRP is the member of the class of acute-phase
reactants in the inflammatery processes oceurring in the body, It is synthesized by the liver in
response Lo markers or indicators released by fat cells and macrophages (Pepys, 2003; Lau er ol
2005). CRP was the first pattern recognition receptor (PRR) o be idemtified that is belicved 1o
enhance phagocyosis of the microbes by binding 1o its phosphocholine (Mantovani e ol . 2008},
Past studies showed that high-sensitivity C-reactive protein is a valuable precursor of the metabolic
symdrome, type 2 diabetes and an important predicior of early stage cardiovascular discase {Ridker of
al., 1998; Ford, 2003; Tomivama ef al., 2005; Anan e al., 2010; Sabanayagam er of, 2001 Wu o
al., 2011). The sbove fact is again buttressed by reports which claimed that individua! with CRP > 10
mg/L 15 at highest risk of future vascular events in several cohoris that include middie-aged men and
women, older men and women, and healthy middle-aged women (Muir e of . 1999 Cushman of o .
20035; Hamer er al., 2009). Also, a study in year 2012 assumed that CRP values > | 0my/L indicmcs
chrenic inflammation in a large proportion of individuals; this is belicve 1o be true particularly in
people with known nisk factors for chronic inflammation such as obesity and smoking (Ishii of of .
2012}. Apart from this, high sensitivity CRP has been tagged not only as an independent risk factor
for coronary artery spasm development but also has been shown (o inlerset with haemoglabin and
platelet in women with coronary arlery spasm (Ming-Yow ef o, 20130, In ancther revelation, CRP is
claimed to be associated with lipid responses 1o low-for and high-polyunssturated G digss, and
people with high CRP due to genetic variation had no increased risk of cardiovascular disease when
compared 1o those with a narmal or low CRP (Zacho ef af , 2008; S1-Cnye of af . 2004)

METHOD

Sixty healthy students volunicers (n=60; 30 female & 30 male) from Facully of Basic
Medical Sciences, University of lborin, Nigeria, were used for this study. The female subjects are 17
- 23 years in age with an average weight of 62kg and height that range between 1,55 1.B2 metres.
The male !-ﬂ'-'j'ﬂﬁi an the alker hands are between 19 - 26 VOIS i aye with an o erwe \.'i-l:l!j'ﬂ ol
G3kg and height thal range between 1.71 - 1.86 metres. The sample size was himaed 1o these few
numbers since consumption of GKS is within a few cohorts. For instance. ou of over 230 cihmic
groups in Migeria, GKS consumption is favoured by just few of these inbes. In wddition 10 this, other
studies where less than saxty subjects were used include Gangarosa ef i, 1989, Owovele er af ,
2005 and Salim, 2012, The protocol for this study was well explaned 1o the suhjects amd they gave
their informed consent. The rescarch was approved by the Departmental Ethic Comamiiice amd
conducted in accordance with the nstimional sndards for human studics. these standands are
similar 19 the intemational guide lines for human subgect shly, Suhjects were suhjecicd to one hour
acclimatizing rest before (GKS  consumption and  restncled movement was  miposed  after
consumplion of GKS.
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; As siated sbove, this study started with the subjects comfortably seated and rested for an
hour. Aficr this. about 2.5 ml of blood was collected separately from each volunteer into a lithium
hepariniscd bottle through vene punciure using a scparate syminge and needle. The level of CRP
these samples represents haseline and the control group.

The subjects were subsequently asked to ingest 100mgky of. GKS obtained locally from a

dealer in @ local market of lorin, Nigeria. It was identified and confirmed at appropriate quarters 1o
be the specics Gareinia af~elii. Aliee 6 hours of ingestion, another 2.5ml of blood sample was laken
from cuch subject using the same method as above. The level of CRP in these samples represents the

lesl srodp

MEASUREMENTS OF CRP
Having separated the plasma from the blood cells by centrifuging the bicod sample in a
centrifuging machine, CRP concentrations in the plasma were analysed using an enhanced latex-
agglutination turbidimetric immunoassay with human anti-CRP antibody (Sckisui Medical, Tokyo).
The detection limit was 150 mg/L.
Measurements: Predictors of CRP alteration

Al the beginning of this study. subjects were screened for predictors that could result into
JMeration of CRP as it was claimed in the literature review. These predictors include socio-
demographic variables, healith related variables and dictary inclination or habit (Ishii er al, 20012;
Buchwald er ol , 2003).

For socio-demographic variables predictor, the subjects used for this study were of the same
race (Nigerian), have similar education background and level, collect relatively similar monthly
allowanee and have parents with closely related annual income.

Oin health related variables predictor, volunteers were asked zbout their doctors-diagnosed
health related problem particularly these that had been associated with CRP in the literature review.
These include high blood pressure, diabetes, high cholesicrol, asthma, chronic obstructive pulmaonary
disease and cancer.

Finally. to verify for dietary inclination or habit that can be predictor, subjects were verbally
askied for their smaeking status, aleahol conswmption, the last 48-hour consumed food that had been
associated with CRP in the literature review, and pregnancy, use of oral contraceptive pills and
hwrmone replacement therapy. These screenings are important because all the above had in the past
e as prodictors that could result into alteration of CRP in human (lshii o al., 2012; Buchwald ef
wl.. 201 %), Only subjeets that were elearcd of these prediciors were finally used for this study.

STATISTICAL ANALYSIS
Sunistical analvses were performad using SPSS 17 (SPSS Inc.. Chicago. 1L, USAL All data
are presented as means - stndand error o the mean (SEM) for 30 leman subyects. Independent t-1est
analvis was used to compare the mean values of CRP level between the pre-aml-post consumption
of Garcinia kola seed, Value with pet1.03 compared with control were considered as significant

RESULTS AND DISCUSSION
The resabl (Table 13 showed that the mean value of female BAL is significamly higher than
dhit o il andditional presictors, age, weight and Beight that are associated with CRP were cqually
b i the table with no sigmificant Jdifferences between e male amd female subjects
When companing e level of CREP hefore aind after leﬁlll'l'll'll.itlll. of Uik 5, the mean value of
CRIP a1 pesst consumption was significantly decreased i female subyjects and =cemilicantly mereased
it miale subjects [ Table 25
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Tahle | Age. weight, height and BMI of the human subjects

Parameters  Female (Mean £ SFAl} Male (Mean £ SEM)
\ge (year) C mazosrrs 2675046
Weight (Kg) 62.30 £ 1,72 63475 1.04

Fleight (3§ 163 £ 0um 1981 (L06

BATT (R/GAT) 23.3340,55 6.l 1+ 1.58

*p<0.05 confidence imer val; student t-1cs1

Table 2, Level of CRP before and after consumption of GKS with their peroentage

SVP. .| .. . TR R : :

Parameters Female (Mean £ SEM) Alale {Mean £
SEM)

CRP Before Consumption (mg/l]  29.89 = 5.09 8.45 = 1.06

CRP Alter Consumption {mgT) 10,07 = 2,704 1450 & 1,50
Percentage Dilfercnce frfa, 31 % T2.2T%

“*p=01.05 confidence interval; stndent 1-icst

O resulis showed an association belween female gender, high BMI and clevated CRP in our
basal CRP levels measurement.  This is not surpnising hecause past studics had associated low ¢
meome and female gender with greater levels of perecived stress o the resulied chronic siress is a |
factor for inflummation {Macintyre and Hund. 1997; Black. 2003 ). This is in addition to the Mt that |
mhipose 1issue is an sccepicd source of CRP in human (Calabro o al.. 20051, this lissee is fisun mere
readily in females. Recently, Tshii er af, (2012) confirmed female gender, low income, high BM]
and the use of sex hormone as chronic fictors that are associated with cles ated CRE. Om e oty
hastel, male i the absent of significant clinical inflammation processes tends o have Tow hasal Crpe
levels compared with thoir female counter-pans (Nasmi of of . J0E). This again relected in o
resulis for basal CRP mcosurenen

Hizving taken GKS however, CRP level i the female sorbpegts drastically redue el O ]

from the basal level despite the foct that CRP elevated prodiciors {lemale gemder. high AL 4
adiposity) are still present. Sumrisinglv, thewe ix 72.27% increased in CRE from bl Pevel i male §
subpects. Though. the mechunism of action and the ahserved demler vanaion ane sill nnde i

*
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investigation, we however assumed GKS might have a gender hased receplors or second messengers
hence different mechanism of actions. This is true for Spearmint tea, a plant documented 1o have
antiandrogenic properties in females with hirsutism {Akdogan &f al., 2007; Grani. 20103, Another
example is phyteestrogens seen in some plants such as red clover which enhances forale animals’
fertility but reduced that of male ammals. This gender based action i believed 1. T the plant
defensive mechanism against fecundity of the animals that pasiure on such plants (Hughes, 19858
Mascle-talyor and Bentley, 2000; Johnston, 2003; Yildiz, 200%), In our chain of assumpions.
depending on the gender, we also assumed that GSK might be equipped with phytochemicals thai
could stimulate or inhibit predictor factors that might lead to increased or decreased in CRP synthesis
in the liver, Such prediciors include IL-6 & some cytokines that are released mainly by macrophages
and adipocytes (Pepys and Hirschfield, 2003; Lau e o, 2005), estrogen level (Lakoski ef al., 2005),
adipacites metabolism (Calabro er al., 2005, Cartier @ al., 2009) and BMI (Nazmi er al, 2003,
Khera er ol . 2008 1shii er af, 2012). Lastly, we also assumed that it might be that GKS increased
CRE level in the female a1 first but because of the high basal level of CRP. this makes it 10 quickiy
reach a level that can initiate a negative feedback mechanism, a process that resulied imo decreascd
synthesis of CRP in the liver since there is no clinical significant inflammation present. This can
sxplain why the CRP level in male subjects remains high as at when blood was taken. [tis possibie
that the level of CRP in male could not quickly reach the level that can initiate negative feedback
because the male basal level of CRP was low.

Using information from the literalure however, one may conclude that since GKS had been
chown 1o contain the following phytochemicals, Ravonoids, cardiac glycosides. steroads. reducing
sugars anthraquinones, free anthraguinones, saponing and tannins (Adegboye er al., 2008; Adejumo
¢ al. 20010, and flavonoids have been widely claimed to be potem antibactenial, amtiviral,
antiallergic, and anti-inflammatory alkaloid, then it might be responsible for CRP reduction n
female subjects. This however cannol explain the ohservation in male subjects. Hence, thorough
study is further needed 1o establish not only the mechanism of action but also the gender based action
of GKS.

In conclusion, this study shows that GKS is a potent anti-inflammatory fruit for female
subjects but not for male subjecis. Anti-inflammatory of GKS effects arc thus gender based. Wuh
these observations, it can be deduced that GKS is more bencficial 1o female subjects than male
subjects. Since CRP had been claimed to exacerbate ischemic necrosis in a complement-dependent
fashion, male patients with inflammatery cenditions should 1ake caution while consuming the fruits
Lastly, the elinical practise of using CRP level in the bload 10 predict the pathogencsis of a disease,
irack of a disease progress or measure of effectivencss of a treatment will be misleading in habitual
QS consunnfig patients
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