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ABSTRACT
Xylopia aethiopica (Uda) is a popular spice used in the preparation of soups. Fifty volunteers between the
ages of 18 to 30 (mean age of 22.58±12.75) years were used for this research. They were given 20ml
(1.16g/ml) of Xylopia aethiopica (X. aethiopica) extract. The baseline and induced intraocular pressure
(IOP) of the volunteers were measured at 30 minutes interval after the ingestion of X. aethiopica until the
IOP approximated the baseline value. The result showed an initial 1.26% increase in IOP at 30mins post
ingestion of X. aethiopica which started reducing from 60mins with a maximum reduction of 2.60% at
90mins. The test for significance using Z-test showed the cumulative effect to be statistically significant at
95% confidence interval (P>0.05). The effects were transient as the induced mean IOP approximates the
baseline IOP after 90minutes of ingestion.
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INTRODUCTION
Every food substance consumed by humans
has either a therapeutic, nutritional or toxic effect
on the body. These food substances when got in
their crude form can be of immense help in the
curing of some ailments. Plants as well have been
used for therapeutic purposes and their uses are as
old as the history of man. In the past decades,
pharmacologists and organic chemists have
synthesized a large number of interesting chemical
substances from medicinal plants, which have
been of great help in the practice of Optometry and
Medicine; example is Belladonna plant from
which atropine is derived.
Xylopia aethiopica (X. aethiopica) commonly
known as “African guinea pepper” or “Ethiopian
pepper” is wide spread in tropical Africa, Zambia,
Mozambique and Angola1. In Nigeria, it is found
all over the lowland rain forest and most fringe
forest in the Savanna zones of Nigeria. Negro
pepper as it is also known has been used as a pepper
substitute in Europe and India2.
X. aethiopica is common in ethno-medicine in
West Africa. This is due to its preservative effect,
the fruit extract has been shown to be active as
antimicrobial agent against gram positive and
gram negative bacteria, though it has not been
shown to be effective against Escherichia Coli3. X.
aethiopica has anti-spirochoectal properties so that
it works both as a preventive measure and in
21

treatment of primary, secondary and tertiary stages
4
of syphilis . X. aethiopica has been used for
treating rheumatism and arthritis as well as other
inflammatory conditions. Numerous research
studies have confirmed the spice's antiinflammatory and antipyretic (fever reducing)
2,3
properties . Indian researchers reported antiarthritic and anti-inflammatory actions of one of
5
the compounds of X. aethiopica called nimbidin .
The seeds are mainly used by traditional
medicine healers and can also serve as an
alternative to pepper6. Medical uses of the plants
are: as a carminative, as cough remedy and as a post
partum tonic and lactation aid. Other uses include
treatment for stomach ache, bronchitis, biliousness
6
and dysentery . It has also been reported to be used
as a flavour in palm wine. The back of X.
aethiopica tree when steeped in palm wine is given
for attacks of asthma and rheumatism7.
It is widely accepted that fruits and vegetables
have many healthful properties. There are
considerable amount of epidemiological evidences
revealing an association between those who have a
diet rich in fresh fruits and vegetables and a
decreased risk of cardiovascular diseases and
8,9
certain forms of cancer . The constituent of these
fruits and vegetables that contribute to these
protective effects are phytochemicals, vitamins
and minerals10. Naturally occurring
phytochemicals like flavonoids are potentially
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anti-allergic, anti-carcinogenic, antiviral and
antioxidant agents 1 1 . Phytochemicals as
antioxidants play vital roles in human health9,12. X.
aethiopica has been found to contain some
phytochemicals which exhibit a wide range of
biological effects as a consequence of their
antioxidant properties11.
The chemical components of X. aethiopica
have been helpful in the avoidance and treatment of
cancerous tumors. Researchers in India, Europe
and Japan have found that polysaccharides and
limonoids found in X. aethiopica reduce tumors
and cancers13-15.
Flavonoids represent the most common and
widely distributed of plant phenolics found in X.
aethiopica. Flavonoids prevents oxidative cell
damage, have strong anti-cancer activity and
protects against all stages of carcinogensis8,9. As
antioxidants, flavonoids from X. aethiopica
provide anti-inflammatory action16,17. Anonecaine
an alkaloids constituent of X. aethiopica is known
to have anti-pyretic effect18. Saponins another
phytochemical constituent of X. aethiopica have
wide range of biological properties; they are used
to recover homeostasis, have anti-inflammatory
and anti-cancer actions19,20.
The normal IOP varies between 10mmHg 21mmHg (Mean 16mmHg)21. Although there is no
absolute cutoff point, 21mmHg is considered the
upper limit of normal, and levels above this are
viewed with suspicion. However in some patients,
glaucomatous damage occurs with IOP less than
21mmHg, whereas others remain unscathed, at
least in a short term with IOP up to 30mmHg21.
Fluctuations in IOP occur with time of the day,
heartbeat, blood pressure level and respiration21.
The pattern of diurnal curves of IOP varies in the
normal and glaucomatous eye, with a tendency
towards increased IOP in the morning and lower
IOP in the afternoon and evening. Normal eyes
have a smaller diurnal fluctuation (4mmHg) than
glaucomatous eyes in which the fluctuation may be
10mmHg or more21.
Since X. aethiopica is widely used in
traditional medical practice, as spice in foods and
as a preservative in drugs, there may be some
effects on the general body physiology, in which
the ocular functions may equally be affected. The
eye care practitioners should therefore have a
working knowledge of the effect of X. aethiopica
on the ocular system.

RESEARCH METHODOLOGY
This study was carried out in the Optometry
clinic of Abia State University, Uturu because of
convenience of the research volunteers and the
availability of research instruments and materials
needed. The research was designed as a
prospective and clinically based one. The
volunteers used were students of Abia State
University within the age limit of 18-30 (mean age
of 22.58±12.75) years. These volunteers passed the
inclusion criteria of being emmetropic, free of any
ocular or debilitating systemic disease, not under
any medication and not smokers or alcoholics.
Fresh X. aethiopica fruits were purchased from
Eke Okigwe market in Imo State, Nigeria and
certified good for human consumption by a
renowned botanist in the Department of Botany of
the University. X. aethiopica extract was obtained
22
through the batch method , using water as the
extracting solvent. The carpels of X. aethiopica
were removed from their strands, washed and dried
in the sun after which, 50g was measured out and
ground with a grinding machine. The paste was
soaked in 120ml of distilled water for 24 hours,
after which it was filtered out using a white cotton
gauge. The quantity of fluid extracted was
measured. The solid filtrate was dried and
weighed; the value was subtracted from the 50g
original value. The balance gave the quantity of X.
aethiopica in the solution. The value obtained after
extraction was approximately 43g showing a
balance of 7g in solution of 120ml. The
concentration of X. aethiopica extract was
58.30mg/ml. The extract was sterilized using an
autoclave.
Baseline IOP was measured before 20ml of X.
a e th i o p ic a s to c k ex tr a ct ( 5 8 . 3 0 m g /m l
concentration) was given to each subject to drink
and the IOP was measured 30minutes after intake
and subsequently at intervals of 30minutes until
IOP returned to baseline. There are no chemokinetic studies available to the best of the
researchers' knowledge but the rigor effects of
ingesting the extract within few minutes post
ingestion showed an instant absorption. This
informed the choice of 30mins for monitoring of
induced effects. All the IOP measurements were
taken between 10.00am and 1.00pm to take into
consideration the diurnal nature of IOP. Each
measurement was repeated 3times and the average
used. Data collected was tabulated and analyzed
using Z-statistics.
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RESULTS
The result in table 1 showed a sharp increase in
IOP within 30minutes post ingestion of X.
aethiopica extract (from 21.81mmHg to
22.09mmHg). After which, there was a reduction
in IOP from 22.09mmHg to 21.83mmHg at
60minutes post ingestion and further reduction
below baseline IOP at 90minutes (from
21.83mmHg to 21.24mmHg). The mean induced
change in IOP was found to be 0.28mmHg,
0.02mmHg and -0.57mmHg with percentage
change of 1.26%, 0.09% and 2.60% at 30mins,
60mins and 90mins respectively post ingestion of
X. aethiopica. Z-statistics showed the cumulative
effect of X. aethiopica to be statistically significant
(P>0.05; Zcal = ±0.83). The effect of Uda extract
was found to be transient and not sustained.
It is important to point out here, though not
within the scope of this study, that the initial and
spontaneous reaction noticed upon ingestion of X.
aethiopica was reflex tearing.

which are antioxidants thus playing a vital role in
therapies.
Also it has been shown from recent studies that
anonecaine one of the constituents of Xylopia
aethiopica has morphine like activity and that
morphine acts through opion receptor in the eye,
these receptors alpha (α) and kappa (K) stimulates
the parasympathetic system. Opiod receptors have
different actions in the autonomic nervous system
that is; it has both an agonist and antagonist effect26.
It stimulates the oculomotor nerve center, which
could result in the increase in accommodation
thereby constricting the ciliary process and
opening the canal of Schlemn27. Moreover, the
phytochemical constituents of X. aethiopica like
limonoids, nimbidin and tannins have been found
to have central nervous system depressing effect,
hence a parasympathetic effect that aids in IOP
reduction28-32. According to Igwe et al33, the aqueous
extract of X. aethiopica was neither miotic nor
mydriatic.

Table 1:Mean change in IOP after intake of 20ml of 58.30mg/ml of Xylopia Aethiopica Extract
(Baseline IOP was 21.81mmHg).
Time interval

Mean induced IOP

Mean change in IOP

% change in IOP

(Minutes)

(mmHg)

(mmHg)

(%)

30

22.09

0.28

1.26

60

21.83

0.02

0.09

90

21.24

-0.57

2.60

DISCUSSION
Drinking of 20ml of 58.30mg/ml of X.
aethiopica stock extract was found to induce a
1.26% increase in IOP after 30mins, followed by a
0.09% reduction at 60mins and 2.60% further
reduction at 90mins. The increase in IOP could be
as a result of saponin which Lawal et al23 found to
be abundant in X. aethiopica. Saponin has been
found to increase the norepinephrine and
dopamine content of central nervous system (CNS)
and also to have an anti-fatigue effect and
excitatory effect on the CNS24-26. This effect of
saponin is sympathetic in origin and production of
aqueous humor is through the stimulation of the
beta receptors of the sympathetic autonomic
nervous system.
The reduction effect on IOP of X. aethiopica
might be as a result of its constituents like
flavonoids and anonecaine. According to Agoha6,
X. aethiopica is known to contain flavonoids,
23

The immediate and spontaneous tearing of the
volunteers upon ingestion of the stock extract
showed a reflex tearing effect which is
parasympathetic in origin, confirming the
parasympathetic characteristics of X. aethiopica
constituents34.
Although the effect of Xylopia aethiopica on
IOP was transient, it could affect optometric
findings and analysis, it could also affect tests like
tear film break up time and slit lamp
biomicroscopy because Xylopia intake would
cause stimulation of local axon reflex resulting in
tearing. There is need to probe the social history of
patients with regards to what was ingested before
optometric examination.
Researches are recommended for the chemokinetic analysis of X. aethiopica to help in the
understanding of both the systemic and ocular
effects.
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