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ABSTRACT:

Thisresearch isaimed at investigating the hepatotoxic effect of mercury chloride and effects of zingiber officinale on this
hepatotoxicity. These were carried out via estimation of liver function tests. Fifteen adult wistar ratswere used for the
experimental investigations. They were grouped into three: groups 1, 2 and 3 respectively. Animalsin group 1 served asthe
control group. Group 2 consists of rats administered with mercuric chloride (5mg/kg body weight) through intraperitoneal
injection. Group three consists of rats administered with mercuric chloride (5mg/ kg body weight) through intraperitoneal
injection and fed with diet supplemented with ginger. The experimental period lasted for twenty days. Theratswere sacrificed
on the twentieth day after being starved for twelve hours. The blood samples collected by cardiac puncture and placed in
appropriately labeled bottlesfor the various assays.

The data obtained was analyzed using the students' t-test distribution. M eans of the data was obtained and recorded as mean +
standard deviation. Therewas an increase in the weight of theratsin the control group. Therewas a decrease in the mean
weight of the ratstreated with mercury only whilein theratstreated with mercury and ginger, therewasan increasein the
mean weight. Thebilirubin level of theratstreated with mercury issignificantly higher (P<0.05) than theratsin the control
group while therewas no statistically significant difference (P>0.05) between theratsin the control group and theratstreated
with mercury and ginger. The aspartate aminotransaminase level, alanine aminotransfer ase level and alkaline phosphatase level
are significantly lower (P<0.05) in therats of the control group than both theratstreated with mercury only and the ones treated
with mercury and ginger. These were lower in theratstreated with ginger than theratstreated with mercuric chloride alone.
Thesereduction is however not statistically significant and it presentsthat these could be dosage r elated.

These resultsindicate that mercuric chlorideis hepatotoxic and that zingiber officinale has a protective effect on this
hepatotoxicity.
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RESUMEN:

Esta investigacion tiene por objeto la investigacion de los efectos hepatotoxicos de cloruro de mercurio y los efectos de la zingiber
officinale sobr e esta hepatotoxicidad. Estas, se llevaron a cabo a través de la estimacion de las pruebas de funcién hepética.
Quincerataswistar adultasfueron utilizados para la investigacion experimental. Lasratas se divieron en tres grupos. grupos 1,
2y 3, respectivamente. Los Animalesen €l grupo 1 sirvieron de grupo de control. Grupo 2 consta deratas a las que se administré
cloruro de mercurio (5mg/kg peso corpor al) mediante inyeccion intraperitoneal. El grupo constadetresratasalasque se
administré cloruro demercurio (5 mg/ kg de peso cor poral) mediante inyeccidn intraperitoneal y fueron alimentadas con la
dieta suplementada con jengibre. El periodo experimental dur6 veintedias. Las ratas fueron sacrificados a los veinte dias
después de un periodo de ayuno de doce horas. L as muestras de sangr e fueron recogidas por puncién cardiacay se colocaron en
frascos debidamente etiquetados par a los difer entes ensayos.

L os datos obtenidos se analizaron mediante la pruebat de student. Se obtuvo la mediay la desviacion estandar. Hubo un
aumento en el peso delasratas en el grupo control. Hubo una disminucién en el peso medio de lasratas tratadas con mercurio
solo mientras que en lasratastratadas con € mercurioy el jengibre, hubo un aumento en el peso medio. El nivel debilirrubina
delasratastratadas con mercurio es significativamente mayor (P < 0.05) quelasratasen €l grupo control, mientras que no hubo
diferencias estadisticamente significativas (P > 0,05) entrelasratas en € grupo control y lasratastratadas con mercurioy
Ginger. El nivel de aspartato aminotransaminasa, la alanina aminotransferasay € nivel defosfatasa alcalina fueron
significativamente mas bajos (P < 0.05) en lasratas del grupo de control que en lasratastratadas con mercurioy sélo los
tratados con el mercurioy € jengibre. Estos fueron menoresen lasratastratadas con jengibre que en las ratas tratadas con
cloruro demercurio solo. Esta reduccion sin embargo, no fue estadisticamente significativay se podriarelacionar con la dosis.

Estosresultadosindican que el cloruro de mercurio es hepatotéxico y que zingiber officinale tiene un efecto protector sobre su
hepatotoxicidad.

Palabras clave: Bilirrubina, aspartato aminotransaminase, alanina aminotransferasa, fosfatasa alcalina.

INTRODUCTION

Mercury intoxication has been a public health problem for many decades!. Consideration of therole of environmental factorsin
deter mining susceptibility to mercury has recently been renewed by evidence from epidemiologic studiesin the AmazonZ2, the
Republic of the Seychelles3 and the Faroe | lands?. Although many of these populations have been exposed to similar doses of
mer cury through the consumption of fish and seafood, some populations have experienced subsequent neurotoxic effects,
wher eas other s have notS. Since the epidemic mercury poisoning from contaminated fish consumption in Minamata, Japan in
thelate 505 7, mer cury has been one of the most dramatic and best documented examples of bio-accumulation of toxinsin the
environment, particularly in the aquatic food chain8.

The body accumulatesingested amounts of mercury in thekidney, brain, liver and other tissue including the hair®. Elemental
mercury and its metabolites have the toxic effect of denaturing biological protein, inhibiting enzyme and interrupting membrane
transport and the uptake and therelease of neurotransmitters. Rarely, significant exposure to mercury can cause acr odynia or

" pink disease", involving a pink rash on the extremities, paresthesias and painZ0.

Mercury is absorbed throughout the intestine and absor ption is possible through most biologic membranest!-12 such as albumin
and other sulfur-containing proteins!3-14. Mercury recycles through the enter ohepatic system in adults!2 15 and is excr eted
primarily in the feces!6. Various works had been carried out on the effects of nutrients on transport, distribution and retention
of mercury and on the overall effects of mercury on the metabolism of protein, carbohydrates, lipids and other metabolites!?-20,

zingiber officinale, commonly called ginger, isa large, fleshy rhizome which in fresh state has a characteristic staghorn-like
appearance. The leaves are occasionally used for flavouring?l. The main constituents of ginger include volatile cil (bisabolene,
cineol, phellandrene, citral, borned, citronellol, geranial linalool, limonene, zingeber ol, zingeber ene, camphene), oleoresin
(gingerol, shogoal), phenol (gingeol and zingerone), proteolytic enzymes (zingibain), vitamin B6, vitamin C, calcium, magnesium,
phosphor us, potassium, linoleoc acid?2. The pungency and aroma of ginger are because of the gingerol and volatile il
respectively?l,

Ginger iseconomically valuable as spices and perfumes. It isconsumed in many parts of theworld either asa bulk (raw or
cooked) or added to meal. However, cooked ginger will have an increased pungency but decreased freshness?3. Ginger tea,
prepared by cooking slices of fresh ginger for afew minutesisa spicy and healthy drink enjoyed in hot tropic climates
(Indonesia) and in the chill Himalayas?4.

Theroot isused to stimulate blood flow to the extremitiesin cases of blood circulation problems, chilblains or muscle cramps.
For fever, it isused to promote perspiration. It increases gastric secretions and isuseful in slow or difficult digestion, fratulence
and colic. A gargle made with an infusion alleviates sore throat. Ginger isalso useful in alleviating menstrual cramps. It is useful
in colds, flu and other infectious diseases and also in alleviation of nausea, vomiting of motion sickness?>

Many resear cher s have different opinions as regar dswith the adver se effects of ginger. Food and drug agency classify it as
generally recognized as safe. However in large doses, ginger may cause gastrointestinal distressin someindividuals, particularly
if ingested on an empty stomach. L ar ge doses also have the potential of causing CNS depression and cardiac disturbances.
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Liver function tests serve as diagnostic aids when a metabolic process has been disturbed. These include bilirubin test, alkaline
phosphatase test, aspartate aminotransferase test and alanine aminotransferase test. for bilirubin estimation, the method
described by Jendrassik et al.26 and Sherlock27 was used, for alanine transaminase (AL T) estimation the method described by
Reitman et al.28 and Schmidt et al.29 was used, for aspartate transaminase (AST) estimation, the method described by Reitman
et al.28 used and for alkaline phosphatase (AL P) estimation the method described by Rec. GSCC (DGK C)30 was used.

Thisresearch isaimed at investigating the hepatotoxic effect of mercury chloride and effects of zingiber officinale on this
hepatotoxicity. These were carried out via estimation of liver function tests.

MATERIALSAND METHOD
zingiber officinale: thiswas bought from Adazi Ani market, dried and then chopped and mixed with therat chow in aratio of 1.9
by weight.

Experimental animals: fifteen adult wistar rats whose weightsranged between 168 and 262g befor e the experiment and between
127 and 268 at the end of the experiment, obtained from the animal house of Madonna Univer sity, Elele campus, Rivers State,
Nigeria were used for the experimental investigations. The animals wer e allowed to acclimatize for two weeks fed with normal
rat chow and tap water ad libitum before the experiment took off. They were grouped into threein aratio of fiveratsto a cage
and labeled group 1, 2 and 3 respectively. Animalsin group 1 served as control, administered normal saline according to the
body weight and normal rat chow throughout the period of the experiment. Group 2 consists of rats administered with mercuric
chloride (5mg/kg body weight) through intraperitoneal injection and fed with normal rat chow. Group three consists of rats
administered with mercuric chloride (5mg/ kg body weight) through intraperitoneal injection and fed with diet supplemented
with 10% ginger throughout the experimental period. The experimental period lasted for twenty days.

Collection of blood samples: the ratswere sacrificed on the twentieth day after being starved for twelve hours. Theratsput in
chloroform and the blood samples collected by cardiac puncture and placed in appropriately labeled bottles for the various
assaysfor bilirubin test, alkaline phosphatase test, aspartate aminotransferase test and alanine aminotransfer ase test.

Statistical analysis: the data obtained was analyzed using the students' t-test distribution. M eans of the data was obtained and
recorded as mean + standard deviation. Values wer e statistically significant when probability islessthan 0.05 (P < 0.05).

RESULTS

Table 1: showing weight changes and the various hepatic function

levels in the various groups

Group Treatment Control Mercury only Mercury+Ginger
[Weight change {g) | 43.00 £14.50 | -30.00 £ 10.62 2650785
Bilirubin (pmolilL) 1.96 + 556 9.40 + 16 48" 225+0865
AST (UL) 048+ 025 0.85 +0.09* 0.71+026"
ALT{LIL) 0.65+ 0.41 0.91+022* 090+ 0.04*
ALP{UL) 121,12 + 45.44 | 16560 £+ 43 27| 15088 £ 5.20*

* P= 0.05 = statistically significant

From thetable above, therewas an increasein the weight of theratsin the control group. Therewas a decrease in the mean
weight of theratstreated with mercury only whilein theratstreated with mercury and ginger, therewasan increasein the
mean weight. Thebilirubin level of theratstreated with mercury issignificantly higher (P<0.05) than theratsin the control
group while therewas no statistically significant difference (P>0.05) between theratsin the control group and theratstreated
with mercury and ginger.

The aspartate aminotransaminase (AST) level in the rats of the control group is significantly lower (P<0.05) in therats of the
control group than both theratstreated with mercury only and the onestreated with mercury and ginger. However AST level of
theratstreated with mercury and ginger islower than those treated with mercury only.

Thealanine aminotransferase (AL T) level in therats of the control group is significantly lower (P<0.05) in the rats of the control
group than both theratstreated with mercury only and the onestreated with mercury and ginger. However ALT level of the
ratstreated with mercury and ginger islower than thosetreated with mercury only.

http://biomed.uninet.edu/2007/n3/vitalis.html
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Thealkaline phosphatase (AL P) level in therats of the control group issignificantly lower (P<0.05) in therats of the control
group than both theratstreated with mercury only and the onestreated with mercury and ginger. However ALP level of the
ratstreated with mercury and ginger islower than those treated with mercury only.

DISCUSSION

Thelossin the mean weight of theratstreated with mercury showsthat toxicity must have been induced in theratswhich led to
loss appetite, decreasein food consumption and weight loss. This conformsto the previousreport (31)

Thehigher bilirubin level in theratstreated with mercuric chloride showsthat mercuric chlorideishighly toxic to the liver
functions. Thisincreasein bilirubin concentration in the serum indicate that bileisnot being excreted and/or that too much
hemoglobin isbeing destroyed and/or that theliver isnot actively treating the hemoglobin it isreceiving (32) and could therefore
lead to jaundice. Thisis, however, subject to further research. Thereduction in bilirubin level observed in ratstreated with
mercuric chloride and supplemented with ginger indicatesthat ginger hasa protective action on mercuric chloride induced
hepatotoxicity in general and on the high bilirubin level induced by thetoxicity in particular.

Theraised aspartate aminotr ansfer ase, alanine aminotransferase and alkaline phosphatase levelsin theratstreated with
mercuric chloride further indicate mercuric chloride-induced hepatoxicity. There are observed reductionsin therats
supplemented with ginger. The effects of ginger in alleviating this condition could be related to dosage and/or long term
administration. Thisis, however, subject to further study.
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Comment of thereviewer Maxim V Trushin PhD. Laboratory of Pathogenesis. Kazan Institute of Biochemistry and Biophysics.
Russian Academy of Sciences. Kazan Russia

Thisisan actual resear ch because mercury contamination of food is a serious problem. Therefore, it isimportant to find cheap
and safe agentswith detoxification features.

Taking into account anti-inflammatory and detoxification features of zingiber officinale, once can conclude that this herb may be
useful.

Comment of thereviewer Erhan Siileymanoglu PhD. G.U.E.F., Department of Phar maceutical Chemistry, Gazi University. Gazi
Mahallesi, Ankara. Turkey

Heavy metalsinduce various disturbances including increase in concentration of serum disease specific markersin predisposed
humans. On the other hand, the mechanisms by which metalsinduce cellular injury are poorly under stood and show cell type
specificities. This suggeststhat certain regions of the particular organ possess selectivity to certain metals.
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This could have resulted from the localization of molecular targetsin certain cell populations and of binding ligandsthat deliver
metalsto cellular targets. The effects of HGCl, on various organs, and more particularly itsrolein immunity and in inducing
apoptosisis now well-established. Since its effects generally dependson rat strain used, consider ation of animal modelsis
important. Current report describes the HgCl,-induced hepatotoxity in adult wistar rats, as determined by liver function tests.
The decrease in mean weight of therats, theraised levels of bilirubin, aswell asincresed concentration of clinically important
enzymes are the main parameters used for assessment of itstoxicity. The protective effects of ginger are discussed in terms of
dose dependent reasoning. Thisitem, however, isworth investigating further. The present preliminary report serves as a good
starting point for thisand could be published.
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