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EFFECT OF GARCINIA KOLA SEED ALKALOID EXTRACT ON LEVELS OF
GONADAL HORMONES AND PITUTARY GONADOTROPHINS IN RAT SERUM

V. B. BRAIDE, C. A, AGUBE, G. E. ESSIEN and F. V, UDOH
Departmernt of Pharmacology, Collzge of Medical Sciences, University of Calabar, PMB 1115, Calabar, Nigeria

Swmmary: The effects of three tolerated oral doses (350 mg'kg, 1500 mg/kg, 2000 mp/kg) of methanolic
alkaloid extract of Garcinia kola seed {(GKA) on serum levels of estradicl, progesterone, profactin, FSH and LH
were observed in female rats {125-170 g). The control anmmals received 2mi oral doses of methanolic saline
(6.9% NaCl) daily and the treatment period of dosing for all animals lasted 3, 7 or 30 days, at the end of which
they were exsanguinated to collect serum for hormonal assays. In another study, the effects of daily oral doses
of GKA (359 mg/kg or 2000 mg/kg for days; 300 mgke, 1300 mp/ke or 2000 mp/kg for days; 1500 mg/kg for
14 days} on serum levels of testosterone, LH and FSH were observed in male rats (150 — 175). The experiments
showed that serum LH, FSH and prolactin levels were lower, while estradiol and progesterone levels were
higher, than control values in females. There was marked reduction in serum testosterone and a concomitant
elevation of serum FSH and LH in males. The findings suggest a possible antifertility consequence of treatment

with GEKA.
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Introduction.

.Ciarcinia Kola Heckel (Guttiferae) i1s a
large fruit tree that abounds @ the rain forest belt of
Southern Nigeria. The seed (“bitter kola™} is used
by traditional Nigerian herbal doctors to treat
ailments such as diarrhes, hepatitis, asthma,
dysmenorrhea or menstrual cramps (Dalziel, 1937).
Preiiminary investigations of the action of atkaloid
and bioflavonoid fractions of the G. kola seed
indicated marked, dose — dependent, reversible
spasmolytic and antispasmogenic effects on uterine
and gastromtestingl smooth muscle (Braide, 1989).

Chronic mgesuoon of G, kolz seed was
observed to induce histopathological changes n
liver parenchymal celis, renal tubular epithelium
and duodenal vilious epithelium (Braide, 1990;
Braide and Grill, 1990}, These changes were
surmised as being atiributable to the biflavonoids
contained in G, kola seed. (Other  studies  using
methanclic exiracts, or isolated alkasloid and
bifiavoneid fractions of the seed, showed that these
phytochemical principles stimulated an increase in
pastric acid secretion {Oluwele and  Obatomi,

1991y exhibited antihepatotoxic  biochemical
effects  (fwu, 1985, Akitonwa and Essien,
1990:Braide, 1951 a, b; Adegoke et al, 1998;

Adaramove and Akinlove, 2000; Farombi, 2000;
Farombi et al., 20003, hypoglveaemic anti-diabetic
activity {fwu ot al, (990 and aptipyretic,
antiinflammatory effects {(Braide, 1993}, Ithas also
been observed that ingestion of G, kols seed caused
mild bronchodilatation v man {Orie and Ekon,

1993} thus justifying its use in therapy of asthmatic
patients by traditional herbal medicine practitioners
in Nigeria.

Plant extracts have been found to induce
testicular atrophy with consequent deterioration of
reproductive or sexual function, as has been
documented in the case of gossypol (Udo and Patil,
1992y, Also, an earlier study observed that animals
fed with subterranean clover, rich in isoflavones,
suffered serious breeding impairment (Cheng et al,,
19951

Sinee . kola seed is an important
ingredient in material medica of traditional herbal
medical practice, it was considered relevant to
investigate s effect on male and female
reproductive systems of experimental animals, In
order to have some inkling as {o possible effects in
humans. The obiective was to determine if the
alkaloid extract of G. kola seed (GKA) directly
affected the gonads and other parts of the
reproductive system in male and female rats, or if
the effects were secondary to alterations in central
gonadotrophin regulation.

Maierials and Methods

Preparation of Plant Extracts.

Fresh seeds of Garcinia kola, purchased in
season from the local markets in Calabar, were
peeled 1o remove the testa, washed and air-dried for
&h, then subsequently dried i an electric oven
{Astell  Hearson. England) thermostatically
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controtled &t 40°C; for 120, The dry seeds were
ground to & fine powder with the aid of a mortar
and pestie. Herbarium specimens were deposited
in the ethnopharmacology unit of the Department
of Pharmacolopy of the University of Calabar.

Batches of the G, kola seed powder (100g
wt.) were separately wraped in a thimble and
placed a Soxhler exiractor (M & G Scientific Co,,
antand) fted fo a 1,000 ml round-bottom flask
containing 500ml of either petrolewn ether (40 -
60°C oF methanol a5 exiracting solvents.

The seed powder was extracted first with
peiroleurn ether for 12h to remove fat and other
orgenic constituenis soluble only in ether. The
‘ether extract i the flask was devanted and then
repfaced with 500 ml methanol.  The ether-
‘extracted powder residue was then resubjected to
Soxhlet wwiraction i methanol for 72h.  The
methanol extract was evaporated to dryness at 45°C
i vacuo, using a rotary evaporator snd the pc}wdu
s obtained was subsequently pracessed by Soxhie
extraction in petroleum ether at 5(}‘“‘6 for &h, 20
further remove and discard unwanted substances
soluble in petroleum ether.  The power residus
containing substances not soluble, and thergfore not
extrgctable,  in petroleurn  ether  coidtamed
bioflavonoid and atkaloids of the G. kola seed
(Birain and Turner, 1975) and was then partitioned
i egual volumes of chioroform and water for 24h
in a separating funnel.  The water soluble phase,
which  contains  alkaloid  constituenis,  was
evanorated in vdeuo, to powder formi, In & rotary
evaporator. The alkaloid powder was stored i a
refrigerator & 4°C until used for experiments
reported i this study.

Aniisals.

The animals used in the study were young
adult, virgin male {150 - 17521 and female (125 -
{7027 albing Wésmﬁ rals of & siraln shtained from
the National Veteninary Research Institute at Vom,
regr Jos, In Plateas Siate, Nigena,  The animals
ware pliowed ope weck of acchimatization to
canéi%;{mﬁ of the arimal housing é'aai%it}; 26 -
ARCC 60 - B0 zd(zisw mrumidity, 14 light: 10h
dark cycie). The animals wers hc}uwci ndividuatly
i wire mesh cages and received food (Agrofeed
Mille,  tkot  Omin, Calabar, Nigeria with
composition: protemn, 18%: fats, 3.5%; fibre, 3.8%;
calcium, 1% phosphorus, O68%; metabolizable
erorgy, 2903 kealflog) and tap water ad Hibstrun,

Preparafion of Extract jor Administration

The powder extract of (. kola seed
t( K %; which comtamned only alkaloid constituents
seluble but chioroform - insolubi &3, wis
> inie g stock solution of Tg/mi concentration

in 9.9% ’e NaCl; prior to oral adminisiration to the
experimental animals.
Collection and Handling of Blood Sevum:

The animals were anesthetised I a
chloroform chamber at the end the treatment
pertod, and blosd was obtained through cardiac
puncture. Blood samples from ¢ach animal were
put in weli-labelled nonheparinized sample tubes
which were then altowed to stand for 3h i iced
water and later centrifuged at 7,000g for 10
minutes. The serum was then collected and stored
at -15°C for two days before hormonal assay.

Hormonal Assay

Serum samples were assaved for the
following hormones: follicle stimulating hormone
(FSHY,  lhuteinizing  hormone (L) estrogen
{estradiol); ~ progesterone; profactin; and
testosierone.  The method used involved the
microwell enzyme-linked immunocassay (ELISA)
using  analbvtical  grade  reagents  {Syntron
Bioresearch Inc., UISA).

Statistical Analvsis

All data for contrel and experimental
animals were subjected to statistical evaluation,
using the student’s t-test for significant differences,
between control and experimental groups, at values
of p < 0.05.

Resuaits

Effecr of G kold  seed diet  on  yerum
gongdotrophing und testosterone in male rals.

Male rats fod for 6 weeks on dists
comaining vartous fevels of G. kola seed powder
{GKP) were studied at the end of the feeding
period. The diets contained GKP at levels of 16%
wiw {18g/kgiday), 30% w/w (54 g/kp/day) and
60% w/w{108 g/kp/day). The GKP diet caused an
increase in serumi  concentrations of pituitary
gonadotrophins (FSH and LH) and a2 concomitant
decrease in serum levels of testosterone in a dose —
related manner {Table 1) The most significant
changes were observed in rats fed on the 30% wiw
annd 60% wiw GRP diets.

Effects of oral doses of G kola alkaloid  extract
(GRA} on serum gonedotrophing and tesiosterone
in male rats.

Male rats receiving daily oral doses (1500
mg'ke/dayy of GKA for 14 days showed
statistically sig__,niﬁcant ncreases in FSH and LH
concenfrations in serum and decreased serum
testosterone levels (Table 23,
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Effect of oral doses of G. kola alkaloid extract
(GKA}) on serum levels of gonadotrophins,
prolactin and ovarian hormones in female rofs.

Female rats receiving daily various oral
doses of GHA (350, 1500, 2000 mg/kg/day) for
vartous periods of trestment (3, 7, 30 days)

exhibited increased levels of serum FSH, LH and
prolactin and concomitant decreased levels of
serum estradiol and progesterone. These changes
were statistically significant snd dose - related,
The data in respect of treatment lasting for 30 days
are shown in Table. 3.

Table 1, Fffects of G. kola seed powder (GKP) diet on foilicle stimulating hormone (FSH), huteinizing hormone
(LH) and tesiosterone levels in serum of male rats after 6 weeks feeding.

Diet ' Serum concentration (ng/ml)
FSH LH Testosterone

Control,
0% GKP (5) 0.7 + 0.001 42+0.0 400 + 2
10% GKP, whw or 152001 (%) 45 £005 0.11 £ 0.01(%
18 pke/day(5)
30% GKP, wiw or A0£01(% 5.1 £0.1(% 0.05 + 0.001(%)
34 glkg/day(s)
60% GKP, wiw 355005%) 5.0+ G1(%) 0.04 £ 0.005(%)
Or 108 gke/day(5)

The values are means + SEM; and the number in parenthesis represents the number of animals in each treatment
groun. (¥ significantly different from control values (P < 0. 05, Student’s t- test).

Table: 2 Effect of oral GRA {1500 mg/kg/day) on serum concentrations of follicle stimulating hormone (FSH),
liteindzing hormone (LH} and lestostercne in male rais, ofter treatment for 14 days.

Treatment Hormones Cone. in Serum
{ng/mb)
Contral{5) FSH §.80 = 0.0%
GKA 15} FSH 2.33H0012 (%)
Controt (5) LH 426 +0.04
KA (5) L 497 = 0. 100*;
Control (33 Testosterone 13.06 + 020
GRA (D) Testosterone ’

.13 20 06(%)

Yalues are sxpressed gs means + SEM. Number in parentheses represents pumbser of aniimels per treamment
group. (%) Significantdy Jifferest from controls {p < 0.03, student’s { ~1est).
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Tuble: 3.5 Tent of oral GEA (1500 myikg/day) on serum concemrations of follicle stimuloting hormone

{FEHI

Tuteinizing hormong (LH), prolactiv (FRL), estradiol (EST) and progesterons. (PRG) in fomale rats,

affer treaiment for 36 days.

Cone, in Serum

Treatment Hormones

Contral {5} FEH 4. 72 4 052 mlyml
GRA (5 F8H 560 %0, 12 miwmi (%}
Centrol (3 LH 2,16 0. 35 mlw/ml
CRALS LH 150 20, 12 miwfmi?)
Control {53 PR iI2.87 + {}’3{; F‘igfﬁ"ag
GRA () - PR 10, 10 4 0.38 ngfml (%)
Comtrol {5} FRG 0,84 050 np/ml
GKA{5) PRO 4.0 20,65 ngfmi(*)
Control {57 BST ‘

330202 pghml (%)

Values are expressed as means & SEM. Number in parentheses represents number of animals per

trestment group.

{*} Significantly different from controls (p < 6.05, Student’s t —test).

Discussion :

The study herein presented was stigated
by an earbier finding that Garcindy ola seed dicts,
fed for durstions lasting & weeks or longer, caused
testicular wivophy, reduced relative testis weight,
induced spermatogenesis arvest, and resulted in
degeneration of spermatozoa. Thess effects were
replicated by oral doses of crude alkaloid exracts
of the (. kola seed (Udoh, 1998}  The present
study is an attempl o oxplain the observations by
Udoh (1998) on the basis of changes in the profiles
of seyum grnadal and gonadotrophin hormones.

in this study i was observed that GKA
saused a decresse o serum  concentration  of
gonadowophing (F8H and LU} and prolactin, while
coincidentally causing marked ngrease in serum
level of oestradiol and progesterone in female rats,
U the other hand, in male rais, GX A decreased the
serure  opnceniration  of  tesiosterone  while
increasing significantly the levels of FSH and LH.

The sbove observation may be interprated
vartously, depending on the sex of animals
mvolved. o the male rat, Dllowing long-lerm
ingestion of & dola seed, or oral administation of
the alkaloid extract (GKA) there B marked
spermatogencsiz arrest {Udoh, 19981 Possibie
explanations for such observation nclude a direct
action of GKA on the testis, therebyv causing
inhibition of gonadoironhic action in that organ.
{nher possiby ey include preventing the release of
pituitary gonadotrophing and/or elevation of blood
levels of tesiosterone {viz nhibition of hepatic
metabolism) theveby inducing negaiive feedback

effect on gopadotrophin release. I 18 not plausible
that prevention of gonadotrophin releaze 5 the
itkely mechanism in operstion; because GKA
actually was observed to enhance serum lavels of
FSH and LH in male rets. FPurthermors, clovation
of blood tfestosterope levels I8 nof 2 good
explanation  because GEA  actwally  decreased
serum lovels of testosterone n male rats.. The most
plausible explanation of the observations on male
rats in this study is the possibility of GKA
inhibition of gonadotrophic action on the feshs
This i3 in consonance with s earkier study
mdicatmg  that  phenelic compounds  are
antispermatogenic (Udoh and Papl. 1892 Any
direct damage 1o the test is Hkely o impair sonadal
response to FSH and LM, such as diminished
testosterone production due io lack of gonadal
response to LH. Obsorvations i this study
indicated that serum levels of festosteronc were
remarkably low, despiie the marked elevation of
LY levels in blood.

The study of GEKA weatment in fmale
rats gave somewhat different resubts from those in
male rate; decresse, msisad of ingrease, I
gonadotrophin levels and concomitant escalation,
mstead  of diminution, of gonadal  {ovarian)
hormone  {estradiol and  progesieronellevels o
serum.  The serum level of prolaciin was zis0
decreased.  The most plausible explanaton for
these observations is that GKA may bave a direct
adverse effect on the fomale gonads, thus blocking
their response o gonadowophin Hoamd LH)
Follicle-stimulating  hormone  {F i female
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mammals stimolates maturation of the ovarian
follicle and the release of oestrogen. Luteinizing
hormone (LH)  stimulates the release of
progesterone from the ovarian corpus luteum. The
diminished levels of gonadotrophins in serum
should 'have resulted in decreased blood
concentrations of the gonadal {ovarian) hormones.
This was not the case in this study. Rather, GKA
caused elevation of serum levels of estradiol and
progesterone in female rats. This could be due to a
possibility of GKA causing impairment of hepatic
catabolism of these ovarian hormones, and thus
enhancing their accumulation and concentrations in
serum. Earlier studies had indicated that Garcinia
kola seed constituents ~could * inhibit hepatic
metabolism of drugs (Braide, 1991 a, b; Farombi et
al, 2000). The high levels of ovarian hormones
presuma’ly would cause, via negative feed-back
mechanism on the hypothalamo-pituitary  axis,
decreased serum levels of FSH, LH and prolactin.
This would be in line with observations that crude
alkaloid extracts of the alligator pepper
{Macroterms bellicosus) decreased prolactin levels
in blood (Ebong et al, 1998). Furthermore an
earlier study had demonstrated that the alkaloid
drug bromocriptine reduced prolactim leveis in
blood via a central mechanism (Sandorama, 1986).
It is undikely that the GKA effects observed in this
study have any direct central component; since
Garcinia kola atkaloid has no effect on the CNS
(Dalciel, 19586).

It is concluded that prolonged high-level
exposure to Garcinia kola seed alkaloid induces
profound changes in serum concentrations of
gonadotrephins and gonadal hormones in rats; and
that the direction of alteration ({increase or
decrease) depends significantty on the sex of
animals under observation. These effects on the
tevels of ponodal hormones are most likely due to a
primary peripheral action of GKA on the male and
female reproductive systems, rather than being
secondary to alterations by GKA in central
gonadotrophin regulation.
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