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ABSTRACT

This study investigates the sub-acute and chroifécts of graded doses cfirica papaya seedireatment on the
liver of rats. The study involved 15 Sprague Dawlats (95.0 + 10.0 grams) within the ages of 7 eéks. They
were divided into three groups: A (control; n =B} (Test 1; n = 5) and C= (Test 2; n = 5). Tesbups B and C
were fed with same doses of powdekeatica papaya seed (6 grams) but for 3 weeks (group B; sub-atade
duration) and 6 weeks (group C; chronic test domtrespectively. The histological observationseded that there
were dosage-duration-dependent distortions in #werrhyma of the liver, especially the histologisajns of
hepatic infarction/hemorrhage, exudations, pyknasid parenchymal erosions. These findings sugbeséfore,
that Carica papaya seeds have the capacity to induce liver damagecansidering the increasing usage of herbal
medications amongst the population, its clinicalseguences can only be better imagined.
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INTRODUCTION

It has been noted that some substances ingestrdigs may subject the liver to a variety of disosdgernandez-
Checa and Kaplowitz, 2005). In fact, drug inducegdtotoxicity and acute liver disease is the mostroon reason
for withdrawal of an approved drug from the marietiedman, 2003). Judging by the assertion that ¢ha is
characterised by a rise in the use of herbal ptsdiddaclannaret al., 2006; Nesst al., 2005; Cheungt al., 2007),
it becomes realistic to hypothesize that there igh associated cases of organ damage amongstnuerssof
certain herbal products.

Of interest in this study are the scientific claithatcarica papaya seeds have medicinal properties (Adeneyea and
Olagunju, 2009; Gill, 1992; Okeniyt al., 2007). Phytochemicallygarica papaya is known to be rich in carpine,
chymopapain and papain, a bactericidal aglycongludotropaeolin, benzyl isothiocyanate, nicotinglycoside
sinigrin, the enzyme myrosin (Akah et al., 199%kdeheeler 2003; Eno et al., 2000, Wilson et alQ20eigler et

al., 2002). Udoh and Udoh, (2005) in their analysisthe phytochemical constituents Gérica papaya seeds
reported that glycosides and polyphenols were ptese excess, among other compounds such as alkaloi
saponin, flavanoids and quinnones. Additionallygyticontain active ingredients such as caricacingaryme
carpasemine and oleanolic glycoside (Emeruwa, 1982)

Unfortunately some of the phytocomponent<Cafica papaya like saponins and Benzyl isothiocyanate have been

reported to be poisonous particularly in high daseserster, 2006, Wilsod al., 2002). Similarly, Flavonoids has
been reported to induce mutation, morphologicahdfamation, chromosomal aberration and sister rohti
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exchanges (Marutat al., 1979; Umezawat al., 1977; Yoshideet al., 1990; Elliottet al., 2000). Additionally,
Papain an active ingredient ofrica papaya has been shown to significantly decrease the atesaind relative
weights of the liver in rabbits, (Bitto and Gemage01).

Furthermore, Udoh and Udoh, (2005) has shown Eaatca papaya seeds induced mild to severe metaplasia of
hepatocytes in a dose dependent manner; as walblferation of kupffer cells and hepatic cellrtiosis, elevation

of serum levels of acid phosphatase, alkaline phatsige and aspartate amino transferase. Therédisnee also
that carica papaya induces cellular disarrangement in the liver adl @we hepatic necrosis in fish (Ezekiel and
Benedict, 2008).

Considering the rising use of herbal products doirtg Carica papaya for therapeutic purposes and the functional
significance of the liver as regards ingested sutzsi-metabolism, this study therefore, investig#tesacute and
chronic effect of graded dosesaafica papaya treatment on the liver of rats.

MATERIALS AND METHODS

Experimental Animals: 15 Sprague Dawley rats of 7 + 1 week old and wsiganging from 95.0 g to 105.0g and
comparable sizes were procured from the animal enaisthe College of Medicine, Ambrose Alli Univeisi
Ekpoma, Nigeria. They were moved to the site ofdRperiment at No. 23 St. Mary Street, Ekpoma, wlthey
were allowed 2 weeks of acclimatization. The angmaére weighed on the first day of the acclimatiraperiod
and fed 50 grams of feed with water giviaglibitum. They were housed in well ventilated labellgdoden cages
at the site of the experiment. The cages were dedigo secure the animals properly especially froitd
animals/insects and cleaned daily.

Substance of Study:Unripe Carica papaya was collected from the premises of the animal bBp@ollege of
Medicine, Ambrose Alli University, Ekpoma, and aemiticated by a botanist in the Department of Bot&agulty
of Natural Science, Ambrose Alli University, Ekpoma

Substance Preparation:The outer peel of unrip€arica papaya was removed and the seeds obtained and sun
dried. The dried seeds were then crushed intogdoweder using electric blender. The fine powder wesasured
using Electric Balance (Denver Company, USA, 20038&V.CXP-3000) and packaged in small plastic éopwes

for storage pending usage.

The feeds (grower mesh) produced by Grand CerddlsaLsubsidiary of UAC of Nigeria Plc, Jos, Platé&tate,
were weighed using a goat scale weighing balanba&J.

For the purpose of this study, pellets were prapaseadding measured quantitiesQarica papaya to the feed as
described by Nwaopaet al. (2011).

Study Duration: The preliminary studies, animal acclimatizationgredients procurement (Carica papaya
preparation and production), actual animal expemtmkistological processing and microscopy and weatadn of
results, lasted from October, 2011 to February22@owever, the actual administration @édrica Papaya to the
test animals lasted for 6 weeks (subacute: 3 wedkksnic: 6 weeks).

Phase 1 administration (3 weeks)Group A (control group) received 50.0g of feedl alistilled water alone. Test
Group B received 44.0g feed, distilled water plgso6Carica papaya.

Phase 2 administrations (6 weeks)The study animals involved in this phase of thedg (C) received similar
ratios per day except that the duration was sixkeealike the 3 weeks for phase 1.

Sample Collection and Analysis:Weight was measured before and after acclimatizatemilar weighted
measurements were done at the end of the subandtehaonic treatment periods and the average redord
accordingly.

The growth performance and feed utilization of thts were determined at the end of the experimewteacribed
by Dada and Ikuerowo (2009).

Anthonio Research Center © 2012 33 Bankobd.etJBAIR; 1(2): 32-38



The liver of each rats were obtained at the en@aath stage under chloroform anaesthesia and fixetD%
formalin for histological processing. The obtaingdta were then subjected to statistical analysisguSPSS
(version 17). The test groups’ values were compariéd the values of the control group using ANOVIASO) at
95% level of confidence.

Histological Analysis: The tissues were processed using automatic tissaeegsor according to the processing
schedule used in Obafemi Awolowo University Teaghidospital Complex (OAUTHC), lle-ife, Osun State,
Nigeria. The fixed plastic tissue cassettes in X0fmalin were automatically processed by passimgntithrough
different grades of alcohol. After the last grathe tissues were removed from their plastic cassethd placed at
the centre of the metallic tissue mould and thiéedfiwith molten paraffin wax. They were also l&ftsolidify after
which they were placed in the refrigerator & Sor 15 minutes. The blocks were then removed fthenmetallic
case using a knife and trimmed.

The blocks were then sectioned using 3nm on ayetécrotome. The sections were floated in wateh lzt55C
and picked up by the use of a clean frosted edésliThe frosted end slides were now placed ohdhplate for 40
minutes for adequate attachment of the sectiorth@islides after which the sections were de-wakgdrated, air
dried and stored in a slide box ready for stainifith Haematoxylin and Eosin.

RESULTS

Liver micrographs from group A (control) presentextmal hepatic features (figure 1). However, thiveen group

B (treated with 6g ofcarica papaya seeds for three weeks) showed distortions in legllarchitecture with
histological signs of infarction and hemorrhagg\fe 2); severe infarction with parenchymal erogfigure 3 and

4). Micrographs from group C (treated with 6g ezfrica papaya seeds for six weeks) also presented severe
infarction, (figure 5), and parenchyma erosiorgyfe 6 and 7).

Figure 1: Liver Section A—Control (H&E; Figure 2: Liver Section B (H&E:; X400) showing
X400) showing normal hepatic architecture distortion in cellular architecture with histological
signs of infarction with hemorrhage (IH)

DISCUSSION

The result of this study suggests tleatica papaya seeds have the capacity to induce hepatic infardtiorats.
Earlier studies on the liver by Pass (1935), Loshet., (1950), and Parker (1955), indicated that iriffarcof the
liver can be caused by thrombosis or ligation efitiain hepatic artery between the origin of thatrgastric artery
and the hilum of the liver, but the more commonsesuare infected emboli or polyarteritis nodosa.
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Figure 3: Liver Section B (H&E:; X400) showing  Figure 4: Liver Section B (H&E: X400) showing
severe infarction (I) with parenchyma erosion (PE) severe infarction (I) with eosinophilic cells (E)

Figure 5: Liver Section C (H&E: X400) showing Figure 6: Liver Section C (H&E: X400) showing
severe infarction severe infarction with parenchyma erosion

In fact, several mechanisms are responsible ftyeeiinducing hepatic injury or worsening the dampagecess.
Many chemicals damage mitochondria, an intracellolganelle that produces energy. Its dysfunctieleases
excessive amount of oxidants which, in turn, injnepatic cells. Activation of some enzymes in tiichrome P-
450 system such as CYP2EL1 also leads to oxidatigess(Jaeschieat al., 2002). Injury to hepatocyte and bile duct
cells lead to accumulation of bile acid inside filker. This promotes further liver damage (Patedl., 1998) Non-
parenchymal cells such as Kupffer cells, fat stpstellate cells, and leukocytes (i.e. neutrophd enonocyte) also
have a role in the mechanism.
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Figure 7: Liver Section C (H&E; X400) showing
severe infarction and parenchyma erosion

Of interest are the reports from previous studied some of the phytocomponentsQarica papaya can elicit a
wide range of biological activities. Specificallyyrrolizidine alkaloids are highly toxic (RoedeQ95, Stegelmeier
et al., 1999 Roeder, 2000; Smith and Culvenor, 1p8hd it is now well recognized that a large varietyanimal
species are susceptible to pyrrolizidine alkaloiidity (IARC, 1976; Mattocks, 1986).

Moreover, chemicals produce a wide variety of chhiand pathological hepatic injury. Biochemicalrkess (e.g.
alanine transferase, alkaline phosphatase andiltiity are often used to indicate liver damage. Livgury is
defined as a rise in either (a) ALT level more thiaree times of upper limit of normal (ULN), (b) RUevel more
than twice ULN, or (c) total bilirubin level moréan twice ULN when associated with increased ALTAQP
(Mumoli et al., 2006; Bénichou, 1990). Liver damage is furthlearacterized into hepatocellular (predominantly
initial Alanine transferase elevation) and cholgst@nitial alkaline phosphatase rise) types.

These facts implicate the phytocomponents of cgrag@aya as indicated by its toxicity potentials €&er, 1995;
Foerster, 2006; Wilsost al., 2002). It is our candid opinion therefore, tttadre is an urgent need to regulate the
inclusions of certain herbal products like cariepg@ya seeds in herbal preparations in order tdkdhecrising cases
of organ failures hitherto considered as idiopatMost importantly, the involvement of the liver gsrticularly
challenging considering the peculiar problems @ssed with organ donation and compatibility issues,well as
the huge cost of transplant surgery.
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