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ABSTRACT

Liver diseases are on an increase in our society and numbers of herbal
medicines are currently being used, because of their less cost and higher
safety margin than the synthetic drugs, for its treatment. Acetaminophen
(paracetamol) acommonly used antipyretic and analgesic, seems safewhen
taken in therapeutic doses but larger amounts may cause fatal hepatic
necrosis. Dandelion (Taraxacum officinale Weber., locally known as Hand)
is abundantly available in Kashmir. It is mainly used for kidney and liver
disordersin the traditional system of medicine. Root and leaf preparations
are used as choleretic, diuretic and tonic components. Juice of the fresh
plantsis said to be effective against liver diseases, intermittent fever and
hypochondria. However no systematic study is available on the efficacy of
Dandelion as hepatoprotective agent. In the present study extract of Dan-
delion was screened for its antihepatotoxic activity against acute hepato-
cellular damage induced in experimental animals. The raised serum AST,
ALT, SAPand cholesterol levelswere significantly lowered after adminis-
tration of the extract. Histopathological studies of the livers of rats sup-
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ported the biochemical findings.
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INTRODUCTION

Liver playsan astonishingarray of vita functionsin
the maintenance and performance of the body. Liver
diseases appear to beonincreasein our society. Sev-
eral indigineous plants are claimed to possess
hepatoprotective activity™™. Dandelion (Taraxacum
officinale Weber., Family: Compositae) commonly
known asHand isaperennid herb growing throughout
the Hima ayas on apinemeadows and slopesat an a-
titude of 1500-4000m. It hasalonghistory of beingin
traditional use, inmany systemsof medicineinthetreat-
ment of hepatobiliary problems.

Therootistraditiondly usedtotrest liver and spleen

ailmentsg?, Root and leaf preparations are used as
choleretic, diuretict®, asabitter tonic in atonic dyspep-
sidand asamild laxativein habitua constipation®. It
has & so beenfound to retain apotential antitumour ac-
tivity!. However, noreport isavailableon the efficacy
of Danddion asan anti-hepatotoxic agent. Inthisstudy
extract of Dandelion whol e plant hasbeen studied for
any curativeeffect againgt acetaminopheninducedliver
cell damage.

EXPERIMENTAL

Healthy dbino rats(150-250g), wigtar strain, were
procured from Central Anima House, RRL,, Jammu after
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proper approval. They wererandomly distributed ac-
cording to age, weight, sex and were housed under
uniformanimal husbandry conditionsin clean polypro-
pylene cages and fed with rat feed and water ad-libi-
tum. Theanimal swere kept under identical conditions
of food water temperature, relative humidity and de-
greeof nursing care and were exposed to 12 hr. light-
dark cycle.

Thewholeplant of Dandelionwas purchased from
thelocd market and wasidentified by aplant taxanomigt,
Dr.A.R.Naqgshi, Department of Botany, faculty of Sci-
ence, University of Kashmir. A voucher specimenis
deposited inthe Department of Botany, University of
Kashmir under No 02-06-03/1001(KASH). The plant
materia wasfreed from extraneous matter and driedin
awell-ventilated room, the outside temperature being
intherangeof 18-32 degreecasius. It wasthen coarsdly
powdered and 50% ethanolic extract was prepared.
Ratswererandomly divided into threegroupsof eight
animalseach. Group 1 served asControl and received
only 1% gum acaciasuspensionfor fivedayswhilerats
of Group 2 and Group 3 received singleora dose of
acetaminophen (500mg/kg, b.w)®. After 48hrsof ac-
etaminophen administration, Group 3 dsoreceived 50%
ethanolic extract of Dandelion wholeplant at the dose
of 100mg/100g/day daily for 5 days. Group 2 served
asnegativecontrol and did not receiveany further treet-
ment for next five days.

After theadministration of thelast dose of drugs,
theanima swerefasted overnight, blood sampleswere
withdrawn from theretino-bulbar venous plexus, se-
rum was separated and variousbiochemical parameters
likeaanineaminotranferase (ALT)!, aspartateamino
transferase (AST)!® serum alkaline phosphatase
(SAP)19 and cholesterol levelswereestimated. Livers
were dissected out and after washing, preserved for
histopathologica studies.
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All the procedureswere performed in accordance
with the Institutional Animal and Ethics Committee
(IAEC) a the Department of Pharmaceutica Sciences,
Univergty of Kashmir.

Satistical analysis

Values expressed as mean =+ SE from the number
of replicationsdescribed inthetest.

Total variation present in a set of data has been
estimated by ANOVA. Thet-valuewasa so caculated
for two-sided test. P<0.05* considered significant and
p<0.01** ashighly significant.

RESULTS

Theyield of 50% ethanolic extract of Dandelion
whole plant wasfound to be 14.30 w/w.

Acetaminophen treated rats of Group 3 showed
significant rise (*p<0.05) inAST levelscompared to
control ratsof Group 1 (289.90+18.94 IU/L). A sig-
nificant fall (p<0.02) intheAST levelswas observed
when Dandelion wasadministered concurrently with
acetaminophen (Group 111) (TABLE 1).

TheALT levelswereincreased in acetaminophen
treated rats of Group 2 ascompared to vehiclecontrol
Group 1. Afall p<0.02inALT levelswasobservedin
theratsof Group 3. Ariseinthe SAPlevelswas ob-
served in acetaminophen treated rats of Group 2. Rats
treated with Dandelion (Group 3) showed asignificant
fal in SAPlevelscompared to acetaminophen trested
Group 2.

Therewassgnificant risein serum cholesterol lev-
elsin Group 2 ascomparedto Group 1. However afal
inserum cholesterol levelsin Group 3, that had received
the extract and acetami nophen, was observed.

Histopathol ogical examination of acetaminophen
treated rats of Group 2 showed marked centrilobular

TABLE 1: Effect of 50% ethanolic extract of dandelion, on serum enzymelevels, against acetaminophen induced acute

hepatocellular damageinrats

Group-1 Group-2 Group-3 Statistically
Enzymes Contral Par acetamol (500mg/kg), Paracetamol + dandelion extract ~ Compared
(1% gum acacia) orally, in singledose (100mg/100g/day) x 5 Days groups

(AASg?r tlifl_a)m'”o"ang ¥8%  28990+1894 434,62+ 56.39*** 267.15¢ 10.07+** 2Vs1,3Vs2
Alanine aminotransferase
(ALU 1U/L) 84.60+15.84 100.80 £ 10.37*** 86.40+ 6.49** 2Vsl,3Vs2
Serum akaline phosphatase
(SAPmM Units) 70491+ 13.42 928.4 +£18.27*** 794.43+ 14.20%** 2Vsl,3Vs2
Serum cholesterol(mg/100ml)  93.68 + 11.11 124,19+ 5.73*** 08.21+ 18.16** 2Vs1,3Vs?2
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necrosisintheliver sections. Foca necrosisof hepato-
cyteswas seenin 40% of therats. Centrivenous con-
gestion was al so observed in 23% rats of this Group
compared to normal liversof Group 1.

50% ethanolic extract of Danddionwhenadminis-
tered at thedose of 100mg/100g/day for 5 days after
paracetamol administration reveal ed anisonuleosis,
microvesicular steatosis, sinusoidal congestion and
binucleated cellsinthelivers(Group 3). Sight vein con-
gestion was seenin one of theliversand regenerative
activity wasobservedin 63%liversof rasinthisGroup.

DISCUSSION

Liver holdsapostion of sngularimportanceinover-
al functionsof the human body. Itsnorma functioning
can bedisturbed by variousinfections, infiltrations or
toxic agentssuch asa cohol, drugsand environmental
factorgy,

Acetaminophenisawidely used antipyretic and
anal gesic, which seems safewhen takenin thergpeutic
doses but larger amounts may causefatal hepatic ne-
cros§*. Thisnecrosisisprimarily centrilobular but may
aso extend through midzond areatowardsthe peripota
ared®.

Acetaminophen hasbeenusedinasingleora dose
of 500mg/kg b.w, by Pandey and Shrivastava® for pro-
ducing degenerative changes. In our studies, also ac-
etaminophen wasadministeredinasingleoral dose of
500mg/kg 48 hrsbeforethe administration of drug sus-
pension.

The assessment of liver function wasdone by per-
forming varioushbiochemicd esimationslikeAST,ALT,
SAPand cholesterol as acetaminophen toxicity leads
to prominent increaseintheselevel §4.

Acetaminophen produced asignificant riseinAST,
ALT, SAPand cholesterol reflecting liver cell injury.
(TABLE1) Danddion (100mg/100g/day) givendaily
for 5 days after administration of single dose of ac-
etaminophen (500mg/kg) reduced theAST, SAPand
cholesterol levelswhileproducing highly significant fall
(p<0.01***) inALT levels. The average body weight
and liver weight of theratswasreduced after adminis-
tration of theextract.

Theattributivity of the observed alterations of se-
rum enzyme levelsto hepatic damage of health was
confirmed by histopathol ogical studiesof liverinac-

etaminophen treated group which showed severefatty
degeneration of cellsaround the portd tract (Figure 2)
while Dandelion (100mg/100g/day) treated group re-
ved ed only mild fatty changesand regenerativeactivity
in 63% of rats. These observations point towards pro-
tectiveroleof Dandelion against acuteliver cell dam-
ageinduced in abino rats. However further work is
needed to establish the efficacy of extract of Dandelion
againgt other hepatotoxic modelsand toisolatethe ac-
tive congtituentspresent init which areresponsiblefor
antihepatotoxic potentia of the plant.
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