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ABSTRACT

In the present study, we evaluated the antihepatotoxic activity of the dif-
ferent fractions of Phyllanthus debelis by performing biochemical param-
eters and histopathological studies against toxicity caused by the carbon
tetrachloride. The histopathological studies of the liver showed swelling
and necrosis in hepatocytes in CCl, treated rats, treatment with different
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fractions have reduced significantly the necrosis and swelling of the hepa-
tocytes. The biochemical parameters also showed the significant

antihepatotoxic activity.

INTRODUCTION

Inthe present investigation CCl, wasused to pro-
duceliver damage, thetoxic effect of CCl, isduetoits
conversonby P, tothehighly reactivetoxicfreeradi-
calsCCl e (CCl +&—CCl o+ClI").

Phyllanthus debelis (Euphorbiacae) distributed in
Indig, Sri Lanka, Burma, Indonesia, Pacificldandsand
theWest Indies. It commonly growsasaweed inrice
fields, moist landsand muddy flatsamidst grassesand
restricted to the coastal regions. Aqueous extract of
|eaves showed strong anti complement effect on both
the classical and aternate pathways of the human
complement systeminvitro. The effectswere dose-
dependent and most pronouncedintheclassical comple-
ment pathway assay. Theextract also exhibited adirect
dose-dependent i nhibition of lumina-induced chemilu-
minescence of human polymorphonuclear leukocytes
upon stimulationwith zymosan™.

The petroleum ether extract of Phyllanthusdebelis
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Klein. ex Willd wholeplant was subjected to analgesic
and anti-inflammatory screening using variousanimal
models. Theextract exhibited Sgnificant anti-inflamma:
tory activitiesin theacute carrageenan-induced rat paw
edemaand the chronic granulomapouch models. How-
ever, it wasdevoid of analgesic activity inthetail-flick
model (2.

Theliteraturesurvey hasreved ed that neither chemi-
ca investigation hasbeen done nor any chemica com-
pound has beenisolated so far.

EXPERIMENTAL

Chemicalsand plant fractions

Carbon tetrachl oridewas used astoxicant in this
study. Thewhol e plant of Clerodendrum phlomidis
was collected from Chandi Chauk, Old Delhi and
authenticated by Dr.M.P.Sharma, Reader and tax-
onomist, Department of Botany, Faculty of Science,
JamiaHamdard. Theplant material (3.0kg) wasdried
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and crushed to coarse powder and extracted with
ethanol using cold percolation till completely ex-
hausted. The ethanolic extract was dried and then
successively fractionated into with petroleum ether
(60-80°C), chloroformand methanol. The different
fractionswere dried under reduced pressureto get
the crudedried fractionsof petroleum ether, chloro-
form and methanol 30.0, 40.0, and 160.0gm respec-
tively.

Experimental animalsand treatments

MaleAlbino Wistar rats weighing 150-200gm
were employed for assessing the antihepatotoxic ac-
tivity. They were procured from the Central Animal
Houseof JamiaHamdard, New Delhi (173/CPCSEA),
after approval under the project proposal number-
326. They were fed with a standard pellet diet and
water ad libitium. A set of five rats was kept in a
plastic cage and maintained at 25°C to 28°C with 40-
70% RH and 12 hr light/dark cycles and were fas-
tened for 12 hoursprior to the experiment. The six
groupsof 6 ratsin each group, thefirst group served
asnormal control, whichwas untreated. The 2™ group
astoxic control received CCl, diluted withliquid par-
affininaratioof (1:1) (1.5ml/kgb.w, p.o.) onthefirst
day only to producetoxicity in liver and thereafter no
treatment of fractions. 3" group as standard control
received CCl, onthefirst day and thereafter received
treatment with standard drug silymarin (Silybon-70)
at adose of 10 mg/kg body weight, p.o for 7 days.
Thegroup 4" to 6" received CCl, on thefirst day and
then treated with different fractionsaspetroleum ether,
chloroform, methanol dose of 500 mg/kg body weight,
p.o for 7 days. All dosing was started at the same
timein themorning to avoid the effects of biological
rhythm changes.

Method of analysis

On 8" day theblood samplesof four ratsfrom each
group werewithdrawn by puncturing theretro-orbital
plexusunder ether anesthesia. Theblood sampleswere
alowedtoclot for 30-40min. at room temperature. Se-
rum was separated by centrifugation at 2500rpm for
15min. and variousbiochemica parameterswereesti-
mated and theliversof thetwo animal sweretakenfor
the histopathology.
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Biochemica parameterslikeserum Serumglutamic
oxal oacetic transaminase (SGOT), Serum glutamic
pyruvatetransaminase (SGPT)™®, Alkaline phosphatase
(ALP)¥, and Total protein (TP)® werecarried out by
reported methods.

Satical analysis

Thedataof biochemica estimationswerereported
asmeantstandard error. For determining the statistical
significance one-way anadysisof variance (ANOVA),
Dunnett’s test was employed. P-values of less than 0.05
were cons dered significant.

RESULTS

Group-I: (Thisgroup wasgiven neither CCl, nor
treatment)

They had normd vauesof SGOT (54.54+1.26**),
SGPT (44.45+1.36**), ALP(43.49+1.73**)units/ml
and TP (6.29+0.40** )gm/dl and liver section showed
normal architecturewithout any degeneration, necrosis
or inflammeation seen.

Group-l1: (Theanimalsweregiven only CCl )

These rats were found to possess high values of
SGOT (140.66+1.81), SGPT (128.41+2.48), ALP
(69.99+2.21)unitsml and TP (4.19+0.38)gm/dI. and
liver sections showed prominent centrilobular necrosis
with fatty change throughout theliver with prominent
and enlarged centrd vein. Thereissignificant periporta
inflammation.

Group-l11: (Treated with ssandard drug-slymarin)

There was a drastic fall in the values of SGOT
(70.80+£1.62**), SGPT (63.80+2.09**), ALP
(46.69+1.12**)units/ml and TP (6.26+0.46** )gm/dl.
and liver sectionsshowed only amild dilatation of Snu-
soidsinthecentrizonal areas. A foca areaof bilepig-
ment depositsisseen near thecentral vein.

Group-1V: (Treated with petroleum ether fraction)

There was a dight fall in the values of SGOT
(112.28+2.59**), SGPT (97.65+1.67**), ALP
(60.164+1.589* )units'ml and TP (4.87+0.25")gmv/dl.
and liver sectionsshowed asinusoidd dilatation around
the central vein. Finevacuolar changeisseen in scat-
tered hepatocytes.
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Group-V: (Treated with chloroform fraction)

There was a decrease in the values of SGOT
(105.5442.45**), SGPT (93.72+1.58**), ALP
(53.91+2.43** )units/ml and TP (5.1+0.17* )gm/dI.
and liver section showed amild sinusoidal dilatation
isseeninthe centrizonal hepatocytes. The remain-
ing part of theliver parenchymais within normal
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Graph 1: SGOT valuesafter treatment with different frac-
tionsof Phyllanthusdebelisagainst toxic control
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Graph 3: ALPvaluesafter treatment with different fractions
of Phyllanthusdebelisagainst toxic control
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Group-VI: (Treated with methanol fraction)

There was a decrease in the values of SGOT
(95.84+2.48**), SGPT (76.18+1.98**), ALP
(52.44+2.29** )unitdml and TP (5.6+0.15**)gnvdl. and
liver sactionsshowed ad gnificant reductionin periporta
inflanmationandinthesnusoidd dilatation. Samplesaso
showed good recovery with absence of necrosis, the
centra veinandtheporta veinwereboth clearly vishble.
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Graph 2: SGPT values after treatment with different
fractions of Phyllanthus debelis and compound PD-8
against toxic control
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Graph 4: Total Protein valuesafter treatment with different
fractionsof Phyllanthusdebelisagainst toxic control

TABLE 1: Effect of variousfractionsof Phyllanthusdebeliswholeplant on serum enzymatic activity in CCl, induced liver

damageinrats

G(rn(:g))s Treatment Dose SGOT unitdml  SGPT units/ml ALP unitml TP gm/dI
1 Normal (control) - 54.54+1.26**  44.45+1.36** 43.49+1.73** 6.29+0.40**
2 Toxic (control) 1.5mg/kg (p.0.)  140.66+1.81 128.41+2.48 69.99+2.21  4.19+0.38
3 Silymarin (standard drug)  10mg/kg (p.0.)  70.80+1.62**  63.80+2.09**  46.67+1.12** 6.26+0.46**
4 Petroleum ether fraction ~ 500mg/kg (p.0.) 112.28+2.59**  97.65+1.67**  60.16+1.589* 4.87+0.25™
5 Chloroform fraction 500mg/kg (p.0.) 105.54+2.45**  93.72+1.58**  53.91+2.43**  5.1+0.17*
6 Methanol fraction 500mg/kg (p.0.) 95.84+2.48**  76.18+1.98** 52.44+229** 5.6+0.15**

SGOT, serum glutamate oxaloacetate transaminase; SGPT, serum glutamate pyruvate transaminase; ALP, alkaline posphatase:
TP, total protein; p.o., per oral. ** P<0.01; *P<0.05 vs CCI, of (Dunnett’s test). Values are meantS.E. of six animals

DISCUSSION

TheTABLE 1 showsthat theanimalsof group 1,
whichreceived only CCl,werefoundto develop sig-
nificant hepatic damage aswas observed from elevated

levelsof SGOT, SGPT and ALPand the decreasein
TPlevelsascompared to group | norma animals. The
treatment with petroleum ether, chloroform, and
methanolic fractions of alcoholic extract at adose of
500mg/kg b.w, p.oingroupsl1V, V and VI sgnificantly
prevented CCl,, induced elevation of liver enzymessuch
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asSGOT by 112.28, 105.54, 95.84units/ml, SGPT by
97.65, 93.72, 76.18units/ml, while ALP by 60.16,
53.91, and 52.44units/ml respectively. On the other
hand, TPlevelswereincreased by 4.87, 5.1 and 5.6gm/
dl respectively, ascompared to standard drug silymarin,
which, decreased SGOT by 70.80, SGPT by 63.80,
ALPby 46.67 andincreased TPlevelsby 6.26 against
CCl,, intoxicated ratsin comparison to normal control.
The aboveresultsindicated that themethanolicfraction
was most activeamong thethreefractions.

Histopathol ogical studieshavealso revea ed that
ratstreated with methanolic fraction had dmost norma
architecture of hepatocytesindicating significant recov-
ery ascompared to the standard Silymarin.
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