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Abstract

Background: Exposure of animals to xenobiotics may or may not trigger adverse response at cellular levels. Aqueous
extract of unripe Carica papaya is consumed by sickle cell patients as antisickling agent in Western Nigeria. Aim: This
study was undertaken to investigate the effects of Carica papaya on certain organs in Wister albino rats exposed to aqueous
extract of unripe Carica papaya. Materials and Methods: Different doses of aqueous extract of unripe Carica papaya were
administered orally daily for 42 days to six groups of rats. At the end of exposure, the animals were sacrificed and tissue
sections were prepared from livers, kidneys, hearts and small intestines using standard techniques. Results:
Histopathological results showed that no pathological changes were observed in tissue sections of experimental animals
when compared with tissue sections of the same organs in control animals. Conclusion: No pathological changes were
elicited in the organs of rats exposed to aqueous extract of unripe Carica papaya.
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|ntr0dUCti0n menstruation [1,2]. It has been documented that black

. . . ) seeds of papaya are highly beneficial in the treatment of
Carica papaya is regarded as a wholesome fruit, the daily cirrhosis of the liver caused by alcoholism, malnutrition

requirements of some of the essential nutrients like etc [1]. It has also been reported that anmonaceous

proteins, minerals and vitamins can be met from this fruit. acetogenins derived from the extracts of the twigs of the
pawpaw tree may be good chemotherapeutic agents for
cancer as these compounds inhibit enzymes necessary for
metabolic processes in tumor cells [3]. Ripe papaya has
also been reported to be highly valuable in enlargement of
the spleen [1].

The vitamin C content increases as the maturity progresses.
Its carbohydrate content is mainly in invert sugar which is
a form of predigested food [1]. Its main medicinal use is as
a digestive agent; it is prescribed for people who have
difficulty digesting protein and is used to break up blood
clots after surgery, which is due to the presence of enzyme
papain in the plant’s latex. The latex from the trunk of the
tree is also applied externally to speed the healing of
wounds, ulcers, boils, and warts. The seed is used to expel
worm and the flower may be taken in an infusion to induce

Aqueous extract of unripe Carica papaya has been
documented to possess antisickling properties. Oduola et
al [5] confirmed this property and established the
minimum concentration of the unripe Carica papaya that
achieved maximum antisickling to be 1g/ml in
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physiological saline. Solvent partitioning revealed that the
antisickling agent resides in the ethyl acetate fraction of
the extract [5]. The results of the acute oral toxicity study
in Wister albino rats showed the LDs, of the aqueous
extract of the unripe Carica papaya to be 2520mg/kg [6].
Ingestion of aqueous extract of unripe Carica papaya has
been reported to have no toxic effect on liver, kidney and
bone marrow functions in Wister albino rats [6]. Nontoxic
effect of ingestion of aqueous extract of unripe Carica
papaya on liver functions in sickle cell patients of different
age groups had also been documented [7]. The effect of
ingestion of aqueous extract of unripe Carica papaya on
kidney function in sickle cell patients was also reported to
be normal [8]. Hematological parameter was also
established to be normal in sickle patients who ingested
unripe Carica papaya aqueous extract for 6 months [9].

The cell is the pivotal unit in the response to chemicals. It
is the central unit of organization, which together with the
extra cellular matrix, a modulator of many -cellular
functions, controls and maintains at a steady-state the
internal environment of all functions/structures and the
dispensing of energy in the immediate cell neighborhood
and even at sites remotes to a given tissue [10]. Hence the
present study is designed to assess histological changes in
Wister albino rats exposed to oral administration of unripe
Carica papaya aqueous extract.

Materials and Methods

Matured fresh unripe Carica papaya fruit was obtained in a
local garden in Ile-Ife, and was authenticated at the
herbarium of the Botany Department, Obafemi Awolowo
University, Ile-Ife, the herbarium number is 14729. The
fruit was cut into pieces; extracted with 5 liters of
methanol at room temperature for 72 hours and
concentrated to dryness in-vacuo on a rotary evaporator to
obtain the crude methanolic extract.

Male and Female Wister albino rats weighing 195-225g (X
205.6g) obtained from the animal house of the faculty of
pharmacy, Obafemi Awolowo University, Ile-Ife, Nigeria
were used for the study. They were housed in plastic rat
cages in groups of six rats per cage in a room with
temperature of 25 + 2°C, 12 hours natural light and
12hours darkness with free access to tap water and dry rat
pellet (purchased at Ogo Oluwa Enterprises, Ile-Ife,
Nigeria). They were allowed to acclimatize for three days
prior to the experiment.

Graded doses of the extract were administered orally to six
groups of rats on daily basis for 42days. Rats in group 1

served as control and received normal saline (0.85% NaCl).

The animals in groups II, III, IV, V and VI received 50mg,
100mg, 150mg, 200mg and 250mg/kg body weight
respectively, (these doses were based on previous report
[6]). At the end of 42-day extract exposure, the animals
were sacrificed by cervical dislocation under ether
anesthesia. The livers, kidneys, hearts and small intestines
of the rats were harvested and fixed in 10% formol saline
for 48hours and processed for paraffin wax embedding
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with an automatic tissue processor by dehydrating through
70%, 90%, 95% and two changes of absolute ethanol for
90minutes each. Clearing was achieved through two
changes of xylene for 2hours each; and infiltrating with
two changes of paraffin wax for 2hours. Sections were cut
at Sum with a rotary microtome. The sections were stained
by haematoxylin and eosin (H&E) method [11], examined
and photographed using a light microscope.

Results

The photomicrographs of liver, kidney, heart and small
intestine tissue sections from control and experimental rats
stained with haematoxylin and eosin are shown below. The
tissue sections of the experimental animals were
essentially normal when compared with the control
sections (Fig. 1).

Plate 3b

Plate 4¢

£ e
Plate 6¢c

Fig. 1 The histopathological examination of all the tissue
sections of the control and experimental animals were essentially
normal as no pathological lesions were observed.

Plates 1a, 1b, 1c and 1d (x400) were sections of intestine, kidney,
heart and liver respectively of control animals treated with
normal saline and stained with H&E. Plates 2a, 2b, 2¢ and 2d
(x400) were sections of intestine, kidney, heart and liver
respectively of group II animals that received 50mg/kg of the
extract. Plates 3a, 3b, 3¢ and 3d (x400) were sections of intestine,
kidney, heart and liver respectively of group III animals that
received 100mg/kg of the extract. Plates 4a, 4b, 4c and 4d (x400)
were sections of intestine, kidney, heart and liver respectively of
group IV animals that received 150mg/kg of the extract. Plates 5a,
Sb, Sc and 5d (x400) were sections of intestine, kidney, heart and
liver respectively of group V animals that received 200mg/kg of
the extract. Plates 6a, 6b, 6¢c and 6d (x400 ) were sections of
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intestine, kidney, heart and liver respectively of group VI animals
that received 250mg/kg of the extract.

Discussion

It has been reported that the safety assessment in
experimental animals of both medicinal and non-medicinal
biologically active chemicals has been very successful in
predicting toxicity in humans [4]. It has also been
documented that the major advantages of preclinical safety
assessment studies are the known responses of
experimental species, the controlled conditions under
which they can be maintained and the establishment of
appropriate metrics, such as tissue volume rates, which
can be applied to extrapolation of findings in laboratory
animals to assessment of possible human effects. In
general, the response(s) of humans is similar to that of
experimental animals, with notable exceptions, such as
peroxisome proliferators [13] and o2u globulin
nephropathy inducers [14] that do not elicit in humans the
same effects as in rodents. Liver and kidney are important
organs of metabolism, detoxification, storage and
excretion of xenobiotics and their metabolites and
especially vulnerable to damage [15]. Small intestine and
heart just like any other organ can also be affected by toxic
effect of chemicals.

From the present study, it was shown that the tissue
section of liver, kidney, heart and small intestine of control
animals were essentially normal. There were also no
lesions (pathological changes) in the tissues of the animals
that received various doses of the extract. The present
finding is in agreement with the previous reports on
biochemical and hematological response in Wister albino
rats exposed to aqueous extract of unripe Carica papaya
[6]. In conclusion, ingestion of aqueous extract of unripe
Carica papaya has no adverse effect on the tissues of the
organs studied in the rats. However, more work is
suggested at the sub cellular levels and characterization of
the active substance in the aqueous extract of unripe
Carica papaya.
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