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ABSTRACT

Occupational exposureto Chromium (Cr) compounds providesthe primary
source of information on Cr toxicity and carcinogenicity in humans. M etha-
nol extract of Andrographis paniculata, a hepato protectant may be used
to reduce the Cr-induced liver impairment in male Wistar rats. To know the
functional status of liver, we determined the activities of ALP, SGOT and
SGPT and the contents of total bilirubin, direct bilirubin, albumin, total
protein and serum glucose. The ALP, SGOT and SGPT activitiesweresig-
nificantly higher in response to chromium (0.8 mg per 100 g body weight,
i.p., for aperiod of 7 days). On the other hand, the levels of total bilirubin,
direct bilirubin, albumin, total protein and serum glucose werelower in Cr-
treated rats. Alteration of these parameters indicates that continuous accu-
mulation of chromium may cause the liver impairment by the generation of
free radicals. However, Methanol extract of Andrographis paniculata
(100mg per kg body weight daily at aninterval of 3 h after injection of Cr for
aperiod of 7 days) supplementation restored the alterations of liver impair-
ment induced by Cr. © 2011 Trade SciencelInc. - INDIA

KEYWORDS

Chromium;
Serum;
Andrographis paniculata;
Liver function.

INTRODUCTION

Chromium (Cr) isawidely used industrial chemi-
cd, finding gpplicationsin sed, dloy cagt irons, chrome,
paints, metd finishes, wood trestments, and it isknown
to causedlergicdermatitisaswell asto havetoxic and
carcinogenic effectson humansand animal§°. Cr oc-
cursintheworkplace primarily intheval ence states of
Cr3* and Cr®*. Von Berg and Liu? have summarized
theacutetoxicity, chronictoxicity, neurotoxicity, repro-
ductivetoxicity, genotoxicity, carcinogenicity and envi-

ronmental toxicity of Cr.

Cr¢ or chromate, thebiologically activeform of en-
vironmental Cr, istaken up by cellsand reduced intra-
cdlularly toreactive Cr*" and Cr* speciesand then to
stable Cr®. In the process, severa toxic effects are
associ ated with exposureto Cr compounds, including
increased incidence of certain cancers, toxic towards
living cdlls, tissueand organismsseriousdamageto such
mgor organsaslung, liver and kidneyd®19, Epidemio-
logical studieson occupational exposureto Cr com-
pounds providethe primary source of information on
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Cr toxicity and carcinogenicity in humang*®'% and the
route of exposure caninfluencewhich organsare most
effected030,

Plant productsexert their anti-carcinogenic effects
by scavenging freeradica's, by modulating carcinogen
detoxification, through the antioxidant defense sys-
tem{*%l. Andrographis paniculata (Burm F) Wall Ex
Nees (Family Acanthaceae) isused intheIndian tradi-
tiona system of medicineagainst variousdiseases? and
asanatura remedy for gastrointestinal disorders, dug-
gishfever, jaundice, and malaria. The plant has been
reported to possess anti-diabetid?®, anti-pyretid®, and
hepatoprotective’?! properties.

Inlight of thesefindings, the present study was con-
ducted to eval uate the protective effect of methanol
extract of Andrographis paniculata Neeson Cr-in-
duced dteration of functional statusof liver.

MATERIALSAND METHODS

Animals

Mass-matched (120-140 g) male albino rats of
Wigtar Strain wereobtaned, divided in different groups,
housed in polypropylene cages under standard condi-
tion of temperature (25+2C) and humidity (60+5%),
with aternating 12 hlight : 12 hdark cycles, and fed
standard diet and tap water ad libitum. Animalswere
maintai ned in accordance with the guidelines of the
Nationd Ingtituteof Nutrition, Indian Council of Medi-
cal Research, and Hyderabad, Indiaand approved by
the ethics committee of Vidyasagar University (West
Bengd, India).

Collection of plant materials

Aeria partsof the Andrographis paniculata Nees
were collected from the campusof thelndian Institute
of Technology, Kharagpur, West Bengdl, Indiaand air
dried. A voucher specimen was deposited at the CAL
herbarium, Botanical Survey of India, Howrah, West
Bengd, India

Prepar ation of methanol extract of Andrographis
paniculata (MEAP)

Clean dry plant sampleswere collected in acotton
bags. The materia swere homogenized to fine power
with the help of mixer grinder. Then these powered
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materialswere used for extraction.10 gm. of powered
material swere soaked in 30 ml of 70% methanol and
were kept at 30°C for 12 hours on arotary shaker.
After 12 hoursthe previous portion of added methanol
was evaporated so to makethe samevolume methanol
was added and then it was placed on arotary shaker
for another 12 hoursat 30°C. After that, it wasfiltered
by Whatman No. 1 filter paper. Thefiltratewas centri-
fuged at 2000 rpm. for 10 min. Then the supernatant
was collected and the supernatant was allowed to
evaporateuntil completdy dry. Theextractswerekept
sterile bottlesand stored at 4°C for further use.

Treatment of animals

Laboratory acclimatized ratsweredivided into three
groups of amost equal average body weight. Theani-
malsof two groupswereinjectedintraperitonedly (i.p.)
with CrO, at adose of 0.8 mg per 100 g body weight
per day (20%LD,) for 7 days. Theanimals of one of
the Cr-trested groups served asthe supplemented group
was administered methanol extract of Andrographis
paniculata (MEAP) by oral gavage at adose of 100
mg per kg body weight daily at aninterval of 3 hafter
injection of Cr for aperiod of 7 days. Theanimals of
the remaining group received only thevehicle (0.9%
NaCl), served as control.

Collection of blood samples and preparation of
serum

After theexperimentd period, over-night fagtingrats
were sacrificed by cervical dislocation. Then blood
samplesweredrawn from hepatic veinimmediately.
Serum was obtai ned by centrifugation at 1500xg for
15 min. of blood samplestaken without anticoagul ant.

Biochemical analysisof serum

Alkaine phosphatase (ALP) was measured in se-
rum accordingto King and King (1954). In serum, the
activitiesof transaminases (SGOT & SGPT) werees-
timated according to Reitman and Frankel (1957). To-
tal and direct bilirubin was estimated in blood serum
according to Lo and Wul®. The serum albumin was
estimated according to Doumas. Total protein was
determined according to Lowry et a.?2 using bovine
serum abumin as standard. Serum glucoselevel was
estimated by glucose oxidase-peroxidase (GOD-POD)
method!*8,
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Figurel: Changesin serumALP, SGOT, SGPT activities
after co-administration of MEAPin Cr-treated rats Datarep-
resentsmean + SE, N=6, p<0.05 and ANOVA followed by mul-
tiple comparisons Student’s t-test. Note: Same superscript in
each vertical column did not differ from each other
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Figure3: Changesin serumtotal protein and albumin levels
after co-administration of MEAPIn Cr-treated rats Datarep-
resentsmean + SE, N=6, p<0.05 and ANOVA followed by mul-
tiple comparisons Student’s t-test. Note: Same superscript in
each vertical column did not differ from each other

Satistical analysis

Resultswere expressed interms of mean and stan-
dard error of different groups. Thedifferencesbetween
the mean valueswere eval uated by ANOVA followed
by multiple Student’s t-test!*®. The valuesfor p<0.05
were cond dered significant.

RESULTS

Toevduatethefunctiond statusof liver in Cr-trested
rats, weinvestigate someof thefollowing parameters.
In our experiment, resultsshowed that ALP, SGOT and
SGPT activitiesweresignificantly (p<0.05) increased
in serum of Cr-treated ratswhen compared with con-
trol group (Figure 1). Significant decreased inthe ac-
tivities of ALP, SGOT and SGPT were found after
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Total Bilirubin Direct Bilirubin

Figure2: Changesin serumtotal and direct bilirubin levels
after co-adminigration of MEAPIn Cr-treatedrats Datarep-
resentsmean + SE, N=6, p<0.05 and ANOVA followed by mul-
tiple comparisons Sudent’s t-test. Note: Same superscript in
each vertical column did not differ from each other
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Figure4: Changesin serum glucoselevel after co-adminis-
tration of MEAPn Cr-treated rats. Datarepresentsmean +
SE, N=6, p<0.05 and ANOVA followed by multiple compari-
sons Sudent’s t-test. Note: Same superscript in each vertical
column did not differ from each other

supplementation with MEAP (Figure 1). Totd and di-
rect bilirubinlevelsof Cr-treated ratswere significantly
(p<0.05) decreased in serum (Figure 2) when com-
pared to their respective control. Supplementationwith
MEAPto Cr-treated rats, thelevelsof total and direct
bilirubin werenearly to control value (Figure 2). Tota
protein and a bumin contentswerenot significantly de-
creased in Cr-treated rats than control (Figure 3).
MEAP administered to Cr-treated rats, the level s of
totd protein and albuminwerenot significantly dtered
(Figure 3). On the other hand, it was found that the
serumglucoseleve wassignificantly (p<0.05) decreesed
In responseto chromium when compared with control
(Figure4). Significant increased inthelevel of serum
olucosewasfound after supplementationwithMEAP
(Figured).
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DISCUSSION

Behari et d.[* havereported that inhibition of acid
phosphatase, adenosinetriphosphatase and succinic
dehydrogenase after administration of trivalent and
hexavdent Cr. Ontheother hand, Nehru and Kaushal®
reported significant increasein akaline phosphatase
activity dueto lead intoxication. Inthe present study it
wasfound that the ALPactivity wassignificantly in-
creased in Cr-treated ratsbut the supplementationwith
M EA P caused the Sgnificant recovery of ALPactivity.
The chromium and other heavy metalshave beenre-
portedtoraisetheleve of aminotransferases. Awaddlah
and Hanna?! reported that the serum A ST activity was
sgnificantly higher in anima sinjected with Cr than co-
bdt, zincand manganese, whilessrumALT activity were
higher in cobalt than in chromium, zinc and manganese.
Bavazzano et d .= reported that ALT and AST activi-
tiesarehigher in tannery workersas compared to work-
ersin the shoefactory. In our study, the activities of
SGOT and SGPT of Cr-induced ratsweresignificantly
increased. Theseresultsindicatethat continuousaccu-
mulation of Cr can damagethe hepatic membrane prob-
ably dueto reduction of antioxidant status. MEAP ad-
minigiration caused adragticfal in serumtransaminases
adtivity.

Bilirubinisthemajor end product of heamoglobin
degradation. It also providesan exceedingly valuable
tool for diagnosing both heamol ytic blood diseasesand
varioustypesof liver diseasest. Wu et a .[*Z havere-
ported that the 6-12 timeincreased dose of chromium
picolinateresulted inanemia, hemolysis, liver dysfunc-
tionand rend failure. In the present study asignificant
decreaseinthetotd and direct bilirubinwere observed
in Cr-treated group of rats. Thisresult indicatesthat
accumulation of chromium inthe Cr-tregted group may
causetheliver impairment. MEAP supplementationin
Cr-treated rats, thelevelsof total and direct bilirubin
was reconverted to near normal level. Chen et al.[*
have not shown any significant effect on serumabumin
andtotd proteinafter dietary Cr supplementation. Com-
paraively low level of albuminandtota proteinin Cr-
treated rats may be dueto decreased protein synthesis
for chromium intoxication. The poss blevariation may
relatetodifferent level sof chromiumexposureand liver
toxicity**11. MEAP administration to Cr-treated rats,
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thelevelsof tota protein and albumin have not shown
any significant dteration.

Theeffectsof chromium in decreasing blood glu-
cose havebeenreportedin literature™®. A similar de-
crease was evident in this study. Fujimoto?” hasre-
ported that Cr, whichiscontainedin glucosetolerance
factor, showed lower blood concentration in patients
with severe complications such asretinopathy or neph-
ropathy. Therefore, it appearsthat Cr playsan impor-
tant rolein advancing diabetesmellitus. Vincent™ has
reported that Cr isan essentia traceelement for mam-
malsand isrequired for maintenance of proper carbo-
hydrateand lipid metabolism. Thisobservation of lower
glucoseleve directly corrdateswith theaffectsof Cr
Supplementationinimproving glucosetolerance. MEAP
has animportant roleto prevent the changesof glucose
level inresponseto Cr.

Collectively thesefindingsindicate that Cr treat-
ment at the present dose and duration may causethe
liver impairment and M EAP haveanimportant roleto
counteract the liver damagein responseto Cr. This
hepatoprotectiveroleof MEAP might bedueto present
of oneor more principa componentsin Andrographis
paniculata Nees.
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