
J. Phytol. Res. 23(l):51-55,2010

PARTHENIN INDUCED SERTJM BIOCHEMICAL CHANGES IN RATTTIS
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Thepresent investigationwas conducted to assess the toxicity(Medianletraldose, LDJ ofparthenin
(extacted from the leaves of Parthenium hysterophorus) and its effect on btood bi6chemistry of
Rattus norvegicus. The intamuscular and oral LD* ofpartheirin n Ratus nontegicus were found as
47.78mgkgb.wt. and 192-Lmglkgb.wt., respectively. Thepartheninunasiffitrrscularlyadministered
to Rattus norvegicus, at 40 mg/kg b. wt., for acute and l0 ndkgb. urr forrsrb-chronic trreatuents
respectively, to study its impact on haematobiochemical parameters. The leveti ofserum total proteins
registered a significant alteration after both the treatnents. The levels of serrrm albumins, globulins
and cholinesterase show sigrrificant decrease after acute treahenl Par&enin fo&rces prominelrt acute
changes rather sub-chronic treabnent.
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Introduction
Parthenin, a major sesquiterpene lactone, is present in
almost all parts of orotic wee d Parthenium hysterophorus
(Congress gras$ offamilyAsteraceae. The plant is a native
ofNorth and SouthAmerica and now has been introduced
to differentparfs of the world including India. Chemical
aalysis of Partheniun reveals that almost all the plant
parts contain various kinds ofsesquiterpene lactones and
phenolic acids.(parthenin, caffeic acid, vanillic acid,
pa:risic acid, chlorogenic acid, p-hydroxy benzoic acid
ac.) of which parthenin [1,6 p-dihydroxy-4-oxo-10cr
H-ambrosa-2, I I ( I 3)-dien- I 2-oic acid-y-lactonel is the
major constituent approximately amounting 8 % of the
ml dry weight of the plantt.

Both adverse andbeneficial effects ofparthenin
hve been reported in past by a few workers. Toxicity
c&cts of parthenin include astbma, hayfevet', non-air
brne contact dermatitis3 and atbonre contact dermatitisa.
& tte other hand, parthenin has been proved to exhibit
rtiumour activity in mices, hlpoglycaemic effect in
&an induced diabetic rats6 anda majorrole inthe field
dnmotechnology'.

Albino rat, Rattus norvegicushas been selected
r u experimental animal for the present study because
of 6efu easy maintenance in laboratory and system
lrfarity with other higher mammals so the results can

-e 
closely be applied on human beings. Blood plays a

..

vital role in coordinating the activities ofvarious tissues
through distribution bf mrtriens, nehboliies and other
substances to maintain homoeosta.sis. Total senrm proteins
maintain the normal distribution of wat€r between blood
and the tissue fluid. Serum alhmin contributes 7O-80 o/o

of osmotic pfessure while serumglobulins'ere necessary
for immune slatem- A/G ratio mayhe ofhelp in diagnosis
ofdiseases. Senrmproteins, albuminss globulins,A./G ratio
and cholinesterase reflect tissue metabolism, nervous
transmission and the state of health of an animal. The
present study, therefore, is aimed to assess the toxicity of
parthenin and its effect on blood biochemisty of Rattus
norvegicus after acute and sub-chronic intoxication
Material and Methods
Extraaion of Pathenin: I,aves of P hystercphonts were
collected from areas around fu rcsidsrtial colonies and
campus arca ofM.S.J- College, Bhar@ur, Rajasftan, India
in the month of July-September, 2fi)8. The plants were
identified by a botanical ta,rononnist d Botany Dqar .hen!
M.S.J. College, Bharapur.

The parthenin was extracted from the leaves of
P. hysterophornrs by using the method ofPatil and Hegdes
with slight modifications. The effiueirt was obtained in
the form of white rci&re and was tested for
purity by analysing its melting point and TIf and was
characterized as partheninbyNMR done at Deparheirt
of Chemistry, University ofRajasttm, Jaipur, India.
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Thble 1. Toxicity evaluation of parthenin nRattus norvegicus.

Mode ofAdministration Regression Equation
derived by Log-Probit

LDro (me/ksb. wt.) Fiducial Limits
(95 % Confidence level)

lntramuscular Y 4.627 t+6.8840(x-1.625 I ) 47.78 47 .42-48.15 mg/kg b. wt.

Oral Y 4.699 I +4.43 62(x-2.21 5 6) 192.1 189.4-194.7 mg/kg b. wt.

Expeimental animal : Nbtno rats, Rattus nontegicus were
procured and acclimatized in laboratory conditions. Rats

were continuously given attention to monitor good health
and hygienic conditions. They were fed on pellet diet,
bread and vegetables at times and provided water ad
libitum.
Toxicity Evaluation: In order to evaluate toxicity, the

Median Lethal Dose (LDr), single doses of different
concentrations of parthenin were prepared by dissolving
the required amount in distilled water and administered

in the rats by oral and intramuscular routes. The rats were

divided into 2 groups viz. oral ufiE inta**cular group.

Each group was further sub-divided into 6 sets (one control
and five test), each consisting of 8 individuals. The five
sets of rats of intamuscular group were given doses of 8,

16,32,64 and 128 mg per kg of body wt., respectively
while the rats of oral group were given doses of 30, 60,

120,240 and 480 mg per kg of body wt., respectively.
The percentage mortality and toxicity symptoms were

recorded upto 96 hours for each set of both groups
including the control sets. The LDro value was determined

by log-dose probit analysis methode.

Dose Determination: Sub-lethal doses were selected after
the determination of LDro for experimentation.
Experimental Protocol: Sixty healthy rats furespective of
sex were selected for experimentation. The rats were
weighed and divided randomly into four sets-one acute of
6 rats, one sub-chronic of24 rats, and two confrol of6
and 24 rats for acute and sub-chronic treatments,
respectively. The experimental groups were given
intramuscular injection of parthenin in sub-lethal doses

of 40 mg/kg body wt. and 10 mg/kg body wt. for acute
(one day) and sub-chronic (3, 7, 15 and 30 days)
treatments, respectively. Twenty-four rats of sub-chronic
group were given four fractionated sublethal doses (6 rats

for each fractionated dose) on 1't, 3'd, 70'and l5e day of
experimental period. The controls were given vehicle
treahent onlyusing a similar amount of diluent through
intramuscular injection.
Blood samples.' The rats were euthanized and the blood

was drawn by exsanguivation after one day (acute) and

after 3, 7, 15 and 30 days (sub-chronic) from ventricle of
the heart into the testtubes withoutanticoagulant forserum
separation. Serum was separated by centrifugation at 3000
rpm for 20 minutes,
Biochemical estimation' Serum total proteinsr0-r3,
albuminst3'ra, globulins, A,/G ratio and cholinesterase I 5

were estimated by the methods devised by various workers.
Analysis of data .' Data were subjected to statistical
evaluation using standard statistical procedures including
student's t-test.
Results and Discussion
In the present investigation, the toxicity of parthenin has

been evaluated on the basis of percentage mortality
observed at different dose levels and is found to be route
dependent as has also been reported by earlier workerst6'r7.

The intramuscular and oral LD.o of parthenin in Rattus
norvegicus were found as 47.78 mg&g body wt . afi 192.1

mg/kg body wt., respectively (Table l).
The toxicity due to parthenin observed in the

prdsent investigation supports the findings of earlier
workers that sesquiterpene lactones contribute to the
toxicity of several poisonous species ofAsteraceae to
livestock. Narsimhan et al.t6 reported the toxicity of
parthenin in rats, while Singh and Guptar8 observed the
toxicityofP hysterophorus leaf extract inRattus rattus.
The toxicity symptoms like locomotory disability, ifshing
sensation, labored breathing and dizziness were observed
with varying intensity, which lasted for 2-3 hours. The
toxicity sym,ptoms observed in the treated rats are in
agreement to the works of Singh and Guptar8 and
Vijaylalshmi et al.te.

The blood biochemical changes observed in the
treated rats after acute and sub-chronic intoxication of
parthenin are depicted in Table 2.

From the present study, it is demonsfrated that
the acute toxicity ofparthenin causes a significant decrease
in serum proteins of treated rats after one day acute
treatnent and 7 days of sub-chronic treatment while the
same exhibited significant increase after 15 days sub-
chronic treatrnent.
Hlpoproteinaemia may be atfibuted to two probable
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reasons-(a) Haemodilution rvhere both.albumin and
globulins aredecreased andA/G ratio remain unchange4
(b) Iorv albumin level in serum with a decrease in A/G
ratio'. In the present study, asigrificant decrease in the

. serum total proteim seerns to an outcome of the decrease

in the level ofboth albwrins and globulins (Iable 2)-

Liver is usually considered to be the site of
il;rmation of the plasma proteins2r. The decline in serum
proteins accordingly be attibuted to liver injurf caused

by patlrenintreamenLAltemately, the decreased synthesis

of protein miifrt be due to non-availability ofthe prebursor

.compounds probably by mallbsorption of proteinsa-
Accordingly, the sipificantly reduced concenmtion of
serurn prorcim would suggest that the rate of synthesis of
the proteins inthe liver and/ortheir release into the blood
is affected by parthenin teatment

The observed hypoproteinaemia in the.present

investigation may firther be atributed to the possible

reduction inthe reserrre material forthe protein formation
in body-The protein forrring r€serve, protein synthesis

and the protein loss, er.hibit a dynamic equilibrium in
bodf. It is thrs suggcted th4lparthenin may cause

disnrpti6n of this dynamic md delicate physiological
equilibriurr after the tneament, shifting it towards either
reduced spthesis or towarrJs the prgtein losq. The abor're

findings are'in agreernent to Singl''t? arid Ahmad e1 aLA,
.vhile in contradiction a limoh et al.u ;

' Furthermore, the hlperproteinaemia in ras that
has been observed after day 15 shows that the
compmsatory phpiologr in bodyhas been set up to build
up the normal sertrm pmtein lerel. It is noGworthy that
plasma protein dcptetion (as occur after eady sublhronic
treaurreng qauses rapid mitosis of the hepatic cells and

grourtrofthe liverto aluger size;these effects are corpled
with rapid urtome of plasma proteinse thus increasing

thetotal senrmproteinlevel inrats- '

ofthe treatedras isevident afterone day acute qtmenL
The fal! in the mormt of senrm albumins in the tneated

rats may be attributed to the dysfunction of the liver
parench5ma, as the liver parenchyma is the seat of
syrthesis of the entire albumin ift bodlPT.

Liver dysfunction has also been documented in
rats after P. ttystercphonrs leaf e:<tract exposure?t' In
trepatoceUutardamage and dysfunctionthe liver is rmable

to-synthesize albumin at the normal rate, while the

catalofism of albumin proceeds as usual resulting in
hypoqlbumfuE€mF. .

The amotnt of sennn globulins in the present

investigationdecrcased sigrificantly after one day acute

treatment. The o6served hypoglobutinaemia rcflects a
possible dpfrrnction of liver and/or the decreased level
of immunoglobulins inthe serum caused by the parthenin

treatrnenl lt is to recall that atl the albumin and fibrinogen
of the plasma proteins as weU as 5O-gO y. of the globulins

ar6 formed in the liver and the remainderbf the globulins
(especially the a-globtilins) are formed in the lymphoid
tissues6.

Serum A"/G ratio, in the present investigation,

increased non-significantly in the rats acutely tneated with
par-thenin wtrich indicates a rclative decrease of serirm
glotulins in relation to albumins, wtrich decreases to a
lesser extent than globulins

Theserum cholinesterase activity in the prcsent'
investigation has declined sigrificantly in the rats after
acute partlrenin intoxication. The probable reason forthe
decreased level of senrm cholinesterase is the dysfunction
of liver, the site for qmthesis of cholinesterase enzSrme?,

caused by partharin treatmenL

In conclusioq parttrenin is toxic and its exposune

shows acute changes rather than sub-chronic. F'urther, it
is suggested that histo-pathological examination of liver
be done for confirmationofthe probable:liver dysfunction

caused by parthenir-
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