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Abstract

The use of botanical medicine is ancient and pthemicals are still the backbone of
our pharmacopoeia because more than 50% of driegsindMVestern pharmacopoeia
are isolated from herbs or derived from modificatiof chemicals first found in
plants.Zingiber officinale is one of the most widely used herbs and foodoflaing
agent and commonly known as ginger. This study dea®e to evaluate the possible
histological effect(s) of ethanolic extract @ingiber offinale on the liver of adult
male albino rats. Twenty five (25) adult wistarsrateighing between 125-200g were
divided into five groups of five (5) rats each. @GpoC, D and E served as
experimental groups while group A and B servechascbntrol groups. Group C was
administered a dose of 100mg/kg of the extractugr® was given oral dose of
250mg/kg of the extract while group E was given dase of 500mg/kg aZingiber
officinale extract. Administration of extract lasted for fmen days at the end of
which the animals were sacrificed using chlorofantmalation method. The liver was
harvested as tissue samples from sacrificed anifoalpathological examination
using routine histological procedure and stainethwhe haematoxylin and eosin
stains. Histological examinations of liver showédttafter treatment with low and
medium doses (100, 250mg/kg) the ginger extractiyred little damaging effects
on the liver histology, but at higher doses (50kgy/the liver shows marked
dilatation of the central vein and sinusoidal sgaae well as loss of cytoplasmic
material. ThereforeZingerber officinale should be used with caution because it may
have deleterious effects on the liver cells at ligkes.

1. Introduction

Plants are the basic source of knowledge of modezdicine. The burgeoning
worldwide interest in medicinal plants reflects agnition of the validity of many
traditional claims regarding the value of naturadducts in health care (Ahmed M.
and Hussain, 2013)Several plants of diverse origms been exploited by trial and
error over many generations for therapeutic purpobe Africa and in most of the
developing countries, plants’ properties are erolly appreciated. The adverse
effects of chemical drugs, their increasing costsl areater public access to
information on traditional medicine have also ledh increase in interest in
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alternative treatments. The reason is that tradito 2. Materials and Method

medicine is a medicine of proximity, less constirggnand ) .
non-expensive (Agunbiack al., 2012). The importance of 2-1- Preparation of Ethanolic Extract of
herbs in the management of human ailments cannot be </ngiber Officinale Plant
overemphasized. It is clear that the plant kingd@rbours

A ‘ L HIE ] " ! Ginger (zingiber officinale roscoe) rhizome was
an inexhaustible source of active ingredients in&hle in

! , purchased from the local market at Calabar southtt(w
the management of many intractable diseases (P@l@®l arer) Calabar. The roots were identified and

Ravishankar 2012) Traditional medicines are useddnut  , ;ihenticated by the botanist in the botany departm
60% of the world population in both developing anduniversity of Calabar. Calabar.

develop.ed countries _where modern medicines. are 3 skg of fresh ginger rhizome was cleaned, washed
predominantly used while an estimated 60-80% ABica ,nqer running tap water, cut into small piecesgdaied for

population depends solely on herbal remedies fer it weeks and crushed into powdered form using an
electric blender

primary health care needs (Adesuwgtial., 2011). Ginger is
mentioned in ancient Chinese, Indian and middleteEas 2000g (2kg) of this powdered ginger was macerated
completely in 5000ml of 99.9% ethanol and shaken

writings and has long been prized for its aromatidinary

and medicinal properties. After theancient Romangjgarously. It was allowed to stand for 48 hoursr@m
imported ginger from China, almost two thousandryea temperature and was stirred at intervals.

ago, its popularity in Europe remained centred lie t
Mediterranean region until the middle ages whenuge
spread throughout other countries (Zhang and Durst
2003).

Zingiber officinale has been found by researchers t
contain essential chemicals responsible for itsaibeutic
functions. These are the medically active constitsieof
ginger and are also responsible for ginger's cher&tic it the aid of a spatula into a container and massured
odour and taste. The aromatic constituents includlgsing an electric weighing balance. 50g of gingeste was
zingiberene and bisabolene while its pungent crestts 1o cted and was then dissolved in 100ml of extrgin
which are usually credited with the anti-nausea ant-  jie ojl (which served as the vehicle). This egtravas

vomiting effects of ginger include gingerols anagaols kept in a dry place at room temperature.
(Satoh and Murata, 2002).Ginger is widely used in

different parts of the world as spice for cookinffedtent 2.2. Breeding/Grouping of Animals
kinds of food. In India, ginger is used in all suhrieties
of the Indian cuisines; it is used in the productiof a
candy called inji-murappa (ginger candy). In wester
cuisine, ginger is traditionally restricted to swdeods
such as ginger ale, ginger bread, ginger cake amgkeg
biscuit. In Asia, it is used as flavouring agertsdandies,
cookies, crackers and cakes. In Nigeria, it is uasda
major cooking spice for the preparation of stewpper
soup, meat seasoning and for making ginger biseurts
sweets.

The liver is our greatest chemical factory. It Qail o
complex molecules from simple substances absontzed f Cl€an and disinfected. _ _
the digestive tracts. It neutralizes toxins and ufactures 1 he animals were fed with growers mesh obtainethfro

bile which aids in fat digeStion (Buraim@hal 2011) The vital feed located in Calabar and Distilled Watailydwith
liver also functions in converting drugs into fortthat can the aid of water bottles and were allowed to acalire for

be readily eliminated from the body. In the worfdtaday, & Period of 14 days. o

there is a burden Imposed on the liver due to namer After the fourteenth day of acclimatization, thetsra
drugs in circulation and toxic food components stgd by Weighed between 125-200g. They were then randomly
the public. Antioxidants like chlorophyll, xanthenend Selected into five groups with each group contgriive
alpha carotene have the ability to change the menebon 'ts in well labelled cages.

cells; this will make them toxins trying to enterdadamage
the cell; (Aslanet al, 2005).

After 48 hours, the dissolved ginger in ethanol was
filtered using at first a material with small powgser which
it was filtered again using Nol whatmann paperteffil
paper) and funnel. The filtrate was collected itrey and
was air dried for 5 days. This was to ensure thaptete
evaporation of the ethanol used.

The ginger paste obtained was collected from thg tr

Twenty-five adult albino male wistar rats weighing
between 90g to 130g were purchased from the depattm
of pharmacology animal farm, university of Calabar,
Calabar. These animals were housed in well veedlat
animal cages and were kept in the animal househef t
department of Human Anatomy, Faculty of Basic Malic
Sciences, College of Medical Sciences, Universify o
Calabar. The animal house was properly fitted vitight
light and environmental temperature always ket e&nge
of 28 to 32 degrees Celsius. The house was cohstanit

2.3. Plant Extract Administration

The animals were divided into five groups with finas
each.
GROUP A: was the normal control group. The animals
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were administered normal laboratory diet (groweesim) containing the bile duct (BD), hepatic artery (H&)d the
and distilled water only. portal vein (PV).

GROUP B: was the vehicle control group (virgin eliv  HIGH DOSE (GROUP E): The high dose group (Plate. 5)
oil control group). They were administered 2ml @fgin  received 500mg/kg body weight of the extract fqreaiod
olive oil. of 14 days. Section shows constriction of the @ntein

GROUP C: was the low dose group. They werdCV) and its detachment from the hepatocytes (H@® @
administered 100mg/kg body weight of the ethanolithe distortion of the endothelial cells of the siaigls and of
extract of Zingiber officinale. the hepatocytes in the perivascular area. Poital {PT) is

GROUP D: was the medium dose group. The animalsrominent with dilated portal vein (PV). Sinusoi{&sS) are
were administered 250mg/kg body weight of the athan constricted. Pyknosis of some nuclei is also olesbras
extract of Zingiber officinale. they lose their colour. There is cytoplasmic disgration

GROUP E: was the high dose group. The animals wemgith loss of cytoplasmic material.
administered 500mg/kg body weight of the ethanolic
extract of Zingiber officinale. Group A (Normal Control)

Each animal in the experimental groups was S R O L e
administered the plant extract based on its bodghteand
administration was done using the oral route thnoug the
period of the experiment (which lasted for 14 dagfgr
which the animals were sacrificed, liver harvestat
processed for histological observation.

3. Result . Ay

The following results were obtained from the 3¢ -
histological process using Haematoxylin and Eogmag : :
method.

CONTROL (GROUP A): The control group A (Plate. 1)
received no extract of zingiber officinale but wgisen
feed and distilled water. A section of the livesstie shows
a preserved cytoarchitecture with a well outlineshtcal
vein (CV) with hepatocytes (HC) radiating outwardrh it.
The hepatocytes have an abundant eosinophilic agop
with round to oval shaped basophilic nuclei.

OLIVE CONTROL (GROUP B): The vehicle control
group B (Plate. 2) received feed and distilled watewell
as 2ml of the vehicle (olive oil) daily. Sectiohtbe liver
shows a preserved architecture with a well outlicentral SRR
vein (CV) and plates of hepatocytes (HC) radiating Mag x 100
outwards like spokes of a wheel. The hepatocytes hapjate 1. A section of the liver tissue shows a preserved cytoarchitecture
abundant eosinophilic cytoplasm and round to ovakith a well outlined central vein (CV) with hepatocytes (HC) radiating
basophilic nuclei. The sinusoidal spaces (SS) weflutward from it. The hepatocytes have an abundant eosinophilic
demonstrated. The interlobular space contains talp ©oPlasmwith roundto oval basophilic nucle.
triad (PT) consisting of bile duct (BD), hepati¢esy (HA) Group B (Olive Control)
and the portal vein (PV). Limiting plates are intac -

LOW DOSE (GROUP C): The low dose group (Plate. 3)
received 100mg/kg body weight of ginger extract for
period of 14 days. Section of the liver shows weeitlined
central vein (CV) with hepatocytes (H) radiatingrfr it.
Portal triad (PT) is intact. Sinusoidal spaces (&8)dilated.

MEDIUM DOSE (GROUP D): The medium dose group
(Plate. 4) received 250mg/kg body weight of theaottfor
a period of 14 days. Section shows a mild constricof
the central vein (CV) with hepatocytes radiatingnir it. §re Pl
Limiting plate (endothelial lining of the CV) is tact. ——— e
Hepatocytes (HC) made up of eosinophilic cytoplasrd Mag x400
oval shaped basophilic nuclei. The sinusoidal sp4&sS)
are mildly constricted. Portal triad (PT) is distin

e g e
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Mag x100

Plate 2. Section of the liver shows a preserved architecture with a well
outlined central vein (CV) and plates of hepatocytes (HC) radiating
outwards like spokes of a wheel. The hepatocytes have abundant
eosinophilic cytoplasm and round to oval basophilic nuclei. The sinusoidal
spaces (SS) are well demonstrated. The interlobular space contains the
portal triad (PT) consisting of bile duct (BD), hepatic artery (HA) and the
portal vein (PV). Limiting plates are intact.

Group C (Low dose)

Mag x400

Plate 3. Section of the liver shows well outlined central vein (CV) with
hepatocytes (H) radiating from it. Portal triad (PT) is intact. Snusoidal
spaces (SS) are dilated.

- ol : o 2

Mag x400

Plate 4. Section shows a mild constriction of the central vein (CV) with
hepatocytes radiating from it. Limiting plate (endothelial lining of the CV)
is intact. Hepatocytes (HC) have abundant eosinophilic cytoplasm and
oval basophilic nuclei. The sinusoidal spaces (SS) are mildly constricted.
Portal triad (PT) is distinct containing the bile duct (BD), hepatic artery
(HA) and the portal vein (PV).

- g

Mag x400
Plate 5. Section shows constriction of the central vein (CV) and its
detachment from the hepatocytes (HC) due to the distortion of the
hepatocytes in the perivascular area. Portal triad (PT) is prominent with
dilated portal vein (PV). Snusoids (SS) are constricted. Pyknosis of some

nuclei as they lose their colour. There is cytoplasmic disintegration with
loss of cytoplasmic material.

4. Discussion

Zingiber officinale commonly known as ‘ginger’ hds
origin traced to Asia. It has a lot of medicinaksss far as
herbal medicine is concerned. It has been provemate
anticovulsant, antidiuretic, anti-inflammatory, dbtic,
antifungal, antihypertensive, antispasmodic, amtdy and
anti cancer. It has other medicinal values whicé o
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numerous to mention (Faroetal, 2006).

Ginger is widely used in different parts of the ldaas a
spice for cooking different kinds of food and alsothe
baking industries as flavour and spice for makigguts,
bread and cakes (Futwell and Rietshel, 1993).ntbeaeaten
raw and as food additive. Certain people also assgiber
officinale in ginger ale, ginger breads, gingerpmmaginger
cake and ginger biscuits (Hashimetal 2002).

Ginger contains volatile oils (~1% to 3%) and naratile
pungent components oleoresin Zikal., (2008). A variety
of active components were identified in the oleoresf
ginger including gingerols and shogaols. Gingeimis a
series of homologues with varied unbranched alkgdirc
length, whereas shogaols are a series of homolatpresed
from gingerols with dehydration at the C-5 and @w#ing

long-term storage or thermal processing. Othervecti

compounds from the oleoresin portion of ginger wals®o
reported, such as 6-paradol; 6- and 10-dehydrogirayes;
6-and 10-gingerdione; 4, 6, 8, and 10-gingerdio;
methylgingerdiol; zingerone; 6-hydroxyshogaol; 8-, and
10-dehydroshogaol; and diarylheptanoids Sara., (2009).

88

used industrially and pharmacologically provide erer
increasing hazard to the liver particularly as aiert
chemicals which are harmless to most individualth vei
special susceptibility is yet unpredictable.

The main function of the liver is digestion and ol
of waste products and worn-out cells from the blobde
liver is our greatest chemical factory. It buildsnplex
molecules from simple substances absorbed from the
digestive tract. It neutralizes toxins and it mawtfires bile
which aids in fat digestion (Buraimoét al, 2011). The
liver also functions in converting drugs into forthat can
be readily eliminated from the body. In the worltaday,
a complex burden has been imposed on the livertaltiee
variety of drugs in circulation. But the ability tife liver to
perform its function is often compromised by numesro
substance humans are exposed to on daily bases the
substances include certain medicinal agents whiblenw
taken in overdose or within therapeutic range mjtie

6liver (Gaglianoet al, 2007). Although liver diseases or

damage is stereotypically linked to drugs or ald¢pltioe
truth is that there are over 100 known forms ofeiiv

Among these compounds, gingerols and shogaolshare tdiseases caused by a variety of factors and affggeople

major constituents of oleoresin, while the othempounds
are present in a limited amount, accounting fo0%Jof the
overall amount of gingerols and shogaols Saraj., (2009).
Gingerols (especially 6-gingerol) are the major ponents

in the fresh ginger rhizome. The amount of shogasls

increased in the dried ginger, as evidenced byetaction
of the ratio of 6-gingerol to 6-shogaol from 10mr fresh
ginger to 1:1 in dried ginger i al., (2010).

Since ginger extracts contain various componerts,

ranging from infant to older adult. Liver damageludes
hepatitis; inflammation caused by viruses (virapdidis)
and by some liver toxins e.g. alcohol (alcoholipdtitis)
or drugs with harmful metabolites (Andersgiral, 1997).
The observed effect is largely due to the presenée8-
10 gingerols and 6-10-shogaols which are the afect
components responsible for its pharmacology effeetk
et al., (2007).
i From the results, it can be noted that at high dgisger

would be important to identify which compounds areextract may be deleterious to the liver cells du¢he fact

responsible for their pharmacological effects.
demonstrated that 6-, 8-, and 10-gingerols andogasbi
showed efficacy in anti-inflammatory,
antipyretic, antilipidemic, antitumorigenic,
antiangiogenic effects Pamdt al., (2009). In addition, 6-
gingerol was shown to inhibit leukotriene A4 hycrad

antibacterial
and 5. Conclusion

lasw that there is distortion of the hepatocytes inghavascular

area, pyknosis of some nuclei and cellular disirzttgn.

From the above results, it can be said that the

(LTA4H) and suppress anchorage-independent careler cadministration of the ethanolic extract of Zingiber

growth in colorectal cancer cells (HCT116 and HT@&h
ICsos of 50 and 35 uM, respectively Jeogtgal., (2009).

officinale can cause hepatocellular damage. THisceis
dose dependent as greater effects were seen iralartinat

Sang et al.,, (2009) demonstrated that 6-, 8-, and 10were administered high doses. This effect may be tdu

shogaols exhibited much higher antiproliferativetepay
than 6-, 8-, and 10-gingerols against human lungcea

some phytochemicals contained in the plant.

cells (H-1299) with IGo's of 8 uMfor 6-shogaol and 150 References
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