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Summary

Dried aerial parts ofhenopodium album Linn. (Chenopodiaceae) are used in variety of disgdn traditional Indian system of
medicine including hepatic ailments.The aim of preéstudy was to validate hepatoprotective actioftgerial parts o€henopodium
album Linn using paracetamol as hepatotoxin. Alcoholit %] and aqueous [ AQCA] extracts of the aerialtpanf Chenopodium
album at the doses of 200 and 400 mg/Kg were evaluateldepatoprotective activity against paracetamduced hepatotoxicity
using biochemical markers and by histopathologwaihod. The aqueous extract at a dose of 400 mgglsgound to be more potent
when compared to Silymarin. ALCA and AQCA [200 &Xfhg/Kg] showed significant hepatoprotective atyi@dgainst paracetamol
induced hepatotoxicity as evident by restoratioseytim transaminases, alkaline phosphatase angbilicontent. Histopathology of
the liver tissue further confirmed the reversatamage induced by hepatotoxin.Present study shtvaedhe alcoholic and aqueous
extracts ofChenopodium album significantly restore physiological integrity bépatocytes. Aqueous and alcoholic extract did not
show any sign of toxicity up to oral dose of 5 gfikgnice.
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I ntroduction

Liver diseases have become a global concern watkelwihe principal causative factor is increasingplabl consumption,
infection, malnutrition, anemia and availability lsépatotoxic drugs over the counter. Treatmentoaptfor common liver diseases
such as cirrhoses, fatty liver and chronic hegatite problematic. The conventional drugs usetiartreatment of liver diseases viz.,
corticosteroids, antiviral and immunosuppressargngsy are sometimes inadequate and may lead touseddverse effects.
Paradoxically, these may themselves cause hepatitage. EQ: cholestatic jaundice with azathioprind alevation of serum
transaminases by interferon and virazoleis therefore imperative to search alternativegs for the treatment of liver disease to
replace the currently used drugs of doubtful efficand safefy In absence of a reliable liver protective drugtia modern system of
medicine, a number of medicinal preparations inr&gda, the Indian system of medicine, are recomeehor the treatment of liver
disorders. Natural remedies from medicinal planéscansidered to be effective and safe altern&teatments for hepatotoxicity.

In such context, one such drug @henopodium album Linn which has ethno pharmacological relevancddoused for hepatic
disorderd. Chenopodium album Linn (Chenopodiaceae) found wild up to an adtéwf 4700 m and cultivated throughout India
particularly Western Rajasthan, Kulu valley andn3hi It is commonly known as Lamb’s quarte, wildngigh, white goosefoot in
EnglisH>. In Tradition System of Medicine, it is used asamhelmintic,antidiarrhoeal, antiphlogistic, ahéumatic, contraceptive,
odontalgic, laxative, cardiotonic, antiscorbutidpda purifier, hepatic disorder, spleen enlargeméiliousness, intestinal ulcers,
digestive, carminative, aphrodisiac, dyspepsidulgace, strangury, seminal weakness, pharyngopatiignopathy, hemorrhoids,
ophthalamopathy, cardiac disorder and general i€bil The phytoconstituents isolated so far from thenphre ascorbic acidB-
carotene, catechin, gallocatechin, caffeic acidppmaric acid, ferulic acid-sitosterol, campesterol, xanthotoxin, stigmastemel
triacontanol, imperatorin, ecdystertidcinnamic acid amide alkalditi phenol, saponin, apocartendfdscrytomeridiot®, n-trans-
feruloyl-4-O-methyl dopamine and syringaresifiol and p-sitosterol, lupeol and 3 hydroxy nonadecyl hersowsté.The
pharmacological activity reported so far from thplant are antipruritic and antinociceptive actiVifyanthelmintic activity’ and as
vaginal contraceptivé .

As there is not report on hepatoprotective activitys prompted us to investigate the hepatoprveedctivity of aerial parts of
Chenopodium album extracts.
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M aterials and M ethods
Plant M aterial

Plant material used in the study consistiegerial parts o€henopodium album Linn, collected from the local area of Nadaun,
Distt. Hamirpur (H.P.), and authenticated by Drsl8l Vashi, Reader, Department of Botany, Govt BegCollege of Arts,
Commerce and Science, Hamirpur (H.P.). A vouchecigpen is preserved in the Department.

Preparation of plant extract:

Crude aerial parts d€henopodium album were subjected to pulverizations and passed thresigye no. 40. The powder [300 g] was
packed into a soxhlet apparatus and extracted pd@tioleum ether (60-80° C) for 18 h. The same mas successively extracted
with alcohol and afterwards with distilled water fitB hours. Each time the marc was dried and &tacted with other solvents. All
the extract were concentrated by rotary vacuum aeapr and evaporated to dryness and the percegielgewas found to be 2.3,
0.6 and 15.3 % w/w respectively.

Chemicals

Silymarin (Sigma Chemicals, USA), alcohol (CDH, Moa), and Paracetamol (Lupin Lab Ltd, Bhopal) wptechased.
Other chemicals and reagents used for extractioe weAR grade. Biochemical kits like AST, ALT, AlL.RIbumin, total protein,
direct bilirubin and total bilirubin were obtainéfdm Span Diagnostics Ltd. Surat, India.

Experimental Animal

Wistar albino rats (150-200g) were maintained madhimal house of Despanday labs, M.P.Nagar, BH{dp&l.) for experimental
purpose. Then all the animals were acclimatizedéwen days under standard husbandry conditi@spbm temperature of 25 £ 1
C; relative humidity 45-55% and a 12:12h light/ldeycle. The animals had free access to standapkliat, with water suppliedd
libitum under strict hygienic conditions. Animals were itwadted to laboratory conditions for 48 hours ptmexperimental protocol.
All the protocols and the experiments were condligtestrict compliance according to ethical prinegand guidelines provided by
Committee for the Purpose of Control and SuperrisibExperiments on Animals (CPCSEA).

Experimental Study
DETERMINATIONS OF ACUTE ORAL TOXICITY (LDsp)
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The acute oral toxicity (AOT) of alcoholic and aque extract of aerial parts Ghenopodium album were determined by
using female albino rats (Wistar strains) weighiiegween 180-220 g.The animals were fasted 3 hos forithe experiment, up and
down procedure (OECD Guideline no. 425). Animalsenedministered with single dose of extracts dissblin 2% w/v acacia and
observed for its mortality during 48 hours studyiget (short term) toxicity. Based on short-termfpeoof drug, the dose of the next
animals was determined as per as OECD guidelineAlRthe animals were also observed for long téomicity (14 Days). The Lk
of the test extract was calculated using AOT 4ZB\soe provided by Environmental protection agerd8A.

EVALUATION OF HEPATOPROTECTIVE ACTIVITY

The alcoholic and aqueous extracts were evaluatethéir hepatoprotective activity using paracetbimduced acute hepatic
injury™®. Wistar rats, weighing (180-220 g) were dividetbi@ groups consisting of 6 animals in each grdamup 1 received
distilled water for 7 days. Group 2 [Control (tojfievere treated with vehicle (2 % acacia suspensianl/Kg, p.o.) for 7 days. Group
3 received silymarin (50 mg/Kg, p.o.) for 7 dayso@ 4, 5 pretreated with alcoholic extract of aleparts ofChenopodium album
200 mg and 400 mg/Kg respectively for 7 days. Gréuf were pretreated with agqueous extract of bpegs of Chenopodium
album 200 and 400 mg/Kg respectively for 7 days. Faad withdrawn 16 hrs before paracetamol admiristrdo enhance the
acute liver damage in animals. GrouE 2, 3, 4,,5rt8 7 received a single dose of paracetamol (@&g, i.p.) diluted with
propylene glycol (12.5% solution) or"7day after 1 hrs of extract/test treatment andifseed 6 hrs after administration of
paracetamol.

Blood samples were collected and serums wised for estimation of Asparate aminotransfer@s®T], Alanine
aminotransferase [ALT], alkaline phosphatase [Ald¥umin [ALB], total protein [TLP], total bilirulsi [TBIL] and direct bilirubin
[DBIL]. The liver was washed by normal saline, béat with filter paper and weighed immediaf8ly

Histopathological studies:

Liver was sliced and pieces were preserved in 1@%dlin for proper fixation. These tissues werecpesed and embedded
in paraffin wax. Section of 5- 6 microns in thicksewere cut and stained with hematoxylin and ed@dirthe sections of the tissues
were examined under microscope for analyzing thered architecture due to the liver tissue dueamgetamol challenge and
improved liver architecture due to pretreatmenhuatst extracts and standard dfughich was documented by photograph.

Statistical analysis

Results were expressed as mean = SEM. Statisticdysas was carried out using one-way ANOVA follaiMey Tukey Kramer’s
Post Hoc Test.
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Results
Acute Oral Toxicity Study:

Different doses of alcoholic and aqueous extraceevscreened for their oral toxicity. No mortahtgas recorded till 5000 mg/Kg
with alcoholic and aqueous extracts, hence thaetetwvere found to be safe up to the dose levéd®@d mg/Kg.

Paracetamol induced acute hepatic injury:

Liver weight and volume:

Administration of paracetamol has produced a sicgnit increase in wet liver weight and volume. Rattreated with Silymarin (50
mg/Kg, p.o.), AQCA (400 mg/Kg, p.o.) and ALCA (400g/Kg, p.o.) showed significant decrease in livegight and volume
compared to the toxic control group [Table 1 angl Hi
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Table 1: Effect of Silymarin, AQCA and ALCA on total liver weight and volume in paracetamol induced liver damage in

rats.
SNo. | Treatment Mean liver weight Mean liver volume
(9/100g) (ml/100g)
1. Distilled Water 3.27 £0.07 3.34+0.10
2. 2 % w/v acacia + paracetamol (750 mg/Kg, i.p.) 5.26+0.10 5.34+0.13
3. Silymarin (50 mg/Kg, p.o.)+ paracetamol (750 3.11 £0.03™ 3.1+0.05™
mg/Kg. i.p.)
4, AQCA (200 mg/Kg, p.o.)+ paracetamol (750 4.59 £ 0.04™ 4.6 +0.04™
mg/Kg, i.p.)
5. AQCA (400 mg/Kg, p.o.) + paracetamol (750 3.2+0.05™ 3.23+£0.04™
mg/Kg, i.p.)
6. ALCA (200 mg/Kg, p.o.) + paracetamol (750 483 £0.09 486 +0.09
mg/Kg. i.p.)
7. ALCA (400 mg/Kg, p.o.) +paracetamol (750 3.61£0.14™ 3.8%£0.15™
mg/Kg, i.p.)

Values are expressed as mean £ S.E.M; n = 6. * P <0.05, *** P <0.001 vs. confrol (Toxic), using one-way ANOVA followed by
Tukey Kramer's Post Hoc test.

AQCA (alcoholic extract of Chenopodium album); ALCA (aqueous extract of Chenopodium album)
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Fig 1: Effect of Silymarin, AQCA and ALCA on rat liver weight and wet liver volumein paracetamol induced liver damagein

rats.
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*P <0.05, ** P <0.001 compared with control [foxic]

Serum Biochemical parameter:

Paracetamol (750 mg/Kg, i.p.) administration re=iiih significant elevated the biochemical paranseike AST, ALT, ALP, direct
bilirubin and total bilirubin levels, while albumiand total protein were found to be decreased coedp#o normal group.
Pretreatment with Silymarin, AQCA and ALCA signdiatly prevented the biochemical changes inducedgdrnacetamol. The
hepatoprotective effect offered by AQCA (400 mg/lgg.) was found to be significantly greater thacCA (400 mg/Kg, p.o.) and
standard (Silymarin 50 mg/Kg, p.0.) group. [Tablar@ Fig 2, 3, 4].
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Table 2: Effect of Silymarin, AQCA and ALCA on different biochemical parameters in paracetamol induced hepatotoxicity
in rats.
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Serum biochemical parameters

SNo. Treatment AST ALT ALP ALB TLP DBIL TBIL
U/L U/L lu/L g/dL g/dL mg/dL mg/dL
1. Distilled 92.11 45.25 104.6 4.460 15.95 0.23 0.36
Water +3.54 13.65 9.77 +0.29 +0.95 +0.01 +0.01
2. 2 %w/v acacia + 423.76 184.45 278.4 2.22 7.077 0.79 1.06
paracetamol 16.47 +2.81 +2.38 +0.29 +0.14 +0.05 +0.04
(750 mg/Kg, i.p.)
3. Silymarin (50 mg/Kg, p.o.) 214.66 64.72 183.1 3.72 13.80 0.380 0.55
+ paracetamol (750 mg/Kg, | *2.14™ +2.55™ +10.93™ +0.177 +0.38™ +0.020™ +0.01™
i.p.)
4, AQCA (200 mg/Kg. p.o.) 305.73 83.87 218.93 2.53 11.39 0.60 0.73
+ paracetamol (750 mg/Kg, | +3.26™ 429" +1.88" +0.13 +0.40" +0.01" +0.01™
i.p.)
5. AQCA (400 mg/Kg. p.o.) 219.4 54.55 161.43 3.86 13.65 0.39 0.56
+ paracetamol (750 mg/Kg, | £2.55" | £2.185™ +14.36™ +0.08” +0.17™ +0.03™ +0.01™
i.p.)
6. ALCA (200 mg/Kg, p.o.) 386.21 113.48 237.26 2.38 9.83 0.67 0.84
+ paracetamol (750 mg/Kg, | £10.37" +5.77 +12.43 +0.32 +0.89 +0.09 +0.03”
i.p.)
7. ALCA (400 mg/Kg, p.o.) 276.03 89.46 203.16 3.07 11.39 0.50 0.64
+ paracetamol (750 mg/Kg, | £7.977 | £4.014™ +7.12" +0.07 +0.80" +0.01™ +0.01™

i.p.)
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Values are expressed as mean £ S.E.MM; n = 6. ** P <0.01, *** P <0.001 vs. confrol (Toxic), using one-way ANOVA followed by
Tukey Kramer's Post Hoc test.

AQCA (alcoholic extract of Chenopodium album ), ALCA (aqueous exiract of Chenopodium album), AST (asparate
aminofransferase), ALT (alanine aminotransferase), ALP (alkaline phosphatase), ALB (albumin), TLP (total protein), DBIL
(direct bilirubin), TBIL (total bilirubin).

Fig 2: Effect of silymarin, AQCA and ALCA on serum AST, ALT, and ALP levelsin paracetamol induced liver damagein
rats.
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Histology:

In normal animals, liver sections showed normalatiepcells with well preserved cytoplasm,
prominent nucleolus and central vein (Fig 5 A).

In paracetamol (750 mg/Kg, i.greated animals, the sections showed moderate eledriever
damage, showing periportal and lobular inflammatiaod mild congestion (Fig 5B).

In AQCA (400 mg/Kg, p.o.) treated animals, livescBon showing mild inflammation and
congestion, overall picture resembles normal |{(feg 5C).

In ALCA (400 mg/Kg, p.o.) treated animals, the hwsections showing moderate inflammation
and congestion (Fig 5D).

In Silymarin (50 mg/Kg, p.0.) treated animals, tiver sections showing mild inflammation and
moderate congestion (Fig 5E).

Fig 5: Sections stained with hematoxylin and eosin (400 X) displaying the liver sections of
rats treated with normal, paracetamol, AQCA, ALCA and silymarin in acute paracetamol
model.

Fig: 5 [A] Normal histology of liver Fig: 5 [B] Control (toxic) group

igFs [C] AQCA (400 mg/ Kg,p.o0.)
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Fig: 5 [D] AQCA (400 mg/ Kg,p.0.) Fig: 5 [E] Silymarin (50 mg/Kgo.)

Discussion

The liver can be injured by many chemicals and siriig the present study, Paracetamol was
selected as a hepatotoxicant to induced liver demalge primary objective of this study is to
assess the hepatoprotective activityGhfenopodium album against chemically induced liver
damage.

Paracetamol is well-known antipyretic and analgegjent, which produces hepatotoxicity in
higher dose$. Paracetamol hepatotoxicity is caused by the i@aotetabolite N-acetyl-p-benzo
qguinoneimine (NAPQI), which causes oxidative strard glutathione depletion. Paracetamol
toxicity is due to the formation of toxic metabelt when a part of it is metabolized by
cytochrome P-450. Introduction of cytochrdther depletion of hepatic glutathione is a
prerequisite for paracetamol induced hepatotoxfity. Normally, AST and ALP are present in
high concentration in liver. Due to hepatocyte psix or abnormal membrane permeability,
these enzymes are released from the cells and lthadls in the blood increases. ALT is a
sensitive indicator of acute liver damage and giemaof this enzyme in non hepatic diseases is
unusual. ALT is more selectively a liver parenchyerezyme than AS¥.

Assessment of liver function can be made by estilgdhe activities of serum ALT, AST, ALP
and Bilirubin which are enzymes originally presémher concentration in cytoplasm. When
there is hepatopathy, these enzymes leak intoltus lstream in conformity with the extent of
liver damag&’.The elevated level of these entire marker enzyoteserved in the group I
paracetamol treated rats in this present studgspanded to the extensive liver damage induced
by toxin. The reduced concentrations of ALT, ASTdaALP as a result of plant extract
administration observed during the present studgghtrprobably be due in part to the presence of
flavonoids. Liver protective herbal drugs contaivagiety of chemical constituents like phenols,
coumarins, lignans, essential oil, monoterpenesteaoids, glycosides, flavonoids, organic
acids, lipids, alkaloids and xantheffes
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Bilirubin is one of the most useful clinical cluesthe severity of necrosis and its accumulation
is a measure of binding, conjugation and excretayyacity of hepatocyte. Decrease in serum
bilirubin after treatment with the extract in livdamage induced by paracetamol, indicated the
effectiveness of the extract in normal functiortatiss of the liver.

In experimental animals pretreated wifhenopodium album extracts (AQCA & ALCA) and
silymarin, the total liver weight & volumes, AST LA, ALP, direct and total bilirubin levels
were significantly lowered, while albumin and totagrotein significantly increased
Histopathological observation in experimental angnpretreated with AQCA, ALCA and
silymarin showed similar to that of normal liver.

Thus result of present study clearly demonstragettie various biochemical (serum AST, ALT,
ALP, albumin, total protein, direct bilirubin andtal protein levels), physical (liver weight &
volume) and histopathological alterations produsgdParacetamol in the serum and tissue were
reserved significantly by the pretreatment withrasts ofChenopodium album and in standard

group.

From the results, the hepatoprotective activityhef extracts were in the order of AQCA
(400 mg/ Kg, p.o.) > Silymarin (50 mg/Kg, p.o.) 3LBA (400 mg/Kg, p.o.) > AQCA (200
mg/Kg, p.o.) > ALCA (200 mg/Kg, p.0.).

Conclusion

The result of present study clearly demonstratettfevarious biochemical, (serum AST,
ALT, ALP, albumin, total protein, direct bilirubiand total protein levels), physical (liver weight
& volume) and histopathological alterations produd®y paracetamol in the serum and tissue
were reserved significantly by the pretreatmentegfracts of Chenopodium album and
Silymarin. This study confirms its use as hepattgmiive as per the ethno pharmacological
claims.
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