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ABSTRACT

Wattakaka volubilis (Linn) is used as a phytomedicine for liver diseases. In the present study the effect of methanolic
extract of Wattakaka volubilis powder was carried out against the Aluminium toxicity in rat model. Various doses of
Wattakaka volubilis extract (100, 200, 400 mg/kg/b.w) was given orally for 30 days to Aluminum sulphate toxicity exposed
rats. They were observed each hour for 24 h and each day for 30 days for any changes in behavioural activity and mortality.
Clinical observation, body weight, organ weight, biochemical enzymatic analysis and histological examination were carried
out. The extract was found to possess hepatoprotective activity in a dose dependent manner and the effect was comparable
with silymarin, a standard drug. The extract significantly reduce the toxicity of Aluminium sulphate caused in liver due to
the presence of phytoconstituents such as alkaloids, sterols, tannins, triterpenoids and flavonoids which are known

hepatoprotectant.
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INTRODUCTION

Liver is one of the largest organs in human body and the
chief site for intense metabolism and excretion. Therefore, it
has an important role in the maintenance, performance and
regulating homeostasis of the body. It is involved with almost
all the biochemical pathways to growth, fight against disease,
nutrient supply, energy provision and reproduction. ™! It is an
xenobiotics,

environmental toxicants and liver damage is associated with
distortion of several metabolic functions; hence liver diseases
are of serious health problem. In the absence of reliable liver
protective drugs in allopathic medical practices, naturally
occurring compounds have been found to have major role in
the management of various liver diseases. ¥ Numerous
pharmacological drugs and their formulations are used for
liver disorders in ethnomedical practices and in traditional
systems of medicine in India. However a satisfactory remedy
for serious liver diseases is not still available, so search for
effective hepatoprotective drugs are continued.

Aluminium, the third most abundant element of the earth’s
crust, is a non-essential and toxic metal in humans. B
Aluminium and its salt are commonly used in daily life a
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wide spread use that was enhanced by the belief that it is
non-toxic and is quickly excreted from the body in the urine.
However, this element has a negative impact as human
health. Due to its abundance, every organism contains small
quantities of aluminium ®*®and it can be found in practically
all of the tissues of mammals, including the brain, liver,
kidney, heart, blood and bones. There has been considerable
debate as to whether chronic exposure to aluminium is
involved in neuro-degenerative disorders, such as Alzhimer’s
disease ", Parkinson’s dementia ™% and hepatotoxicity.
314 The toxic effects of aluminium appear to be mediated at
least in part, by free-radical generation. '>*® The treatment
commonly used in aluminium caused hepatotoxicity is
silymarin which is associated with undesirable side effects, it
is very expensive and it is only efficient when applied
intraverously or subcutaneously. However a satisfactory
remedy for serious liver diseases is not still available, so
search for effective hepatoprotective drugs are continued.
Wattakaka volubilis (Linn) (Asclepiadaceae), is a tall woody
climber with densely lenticulate branches, occurring
throughout the warmer regions of India and Nicobar Islands.
The parts of the plant have been traditionally used for
medicinal purposes. The juice of the plant is used as a
sternutatory and leaves are employed in application for boils
and abscesses. ") The roots and tender stalks are used as
emetic and expectorant. It is reported that an alcohol (50%)
extract of the plant showed activity on the central nervous
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system as well as anti-cancer activity against Sarcoma 180 in
mice. ™ The isolation and characterization of twelve
polyhydroxy C/D cispregnane glycosides, [-sitosterol,
kaempherol-3-galactoside, 2-deoxy sugar, drevogenin A,
drevogenin P, D-cymarose and L-olendrose from the plant
was also reported. %21 The pentacyclic triterpenoid,
taraxerone isolated from this plant having anti-leishmanial
and anti- cancer activity on K562 leukemic cell line. ?2 The
present study was aimed to study the role of methanolic
extract of Wattakaka volubilis (leaf) (MEWV) against
aluminium sulphate induced liver damage in rats.
MATERIALS AND METHODS

Plant material

The leaves of Wattakaka volubilis were collected from
Trichirappalli. The plant material was taxonomically
identified by Dr. John Britto Rabinet Herbanium. St.
Joseph’s College, Trichy.

Preparation of extract

The leaves of Wattakaka volubilis were dried in shady
condition and powdered. The 200 g of powdered material
was dissolved with 250 ml of 95% methanol and extract was
prepared using soxhlet apparatus for 48hr. The extract was
filtered and concentrated in rotatory evaporator at 35-40°C
under reduced pressure (yield: 28.5% w/w) and was stored in
refrigerated condition for further use.

Drugs and chemicals

Aluminium sulphate and Silymarin were purchased from
Sigma-Aldrich chemical company (St. Lousis mo, USA). The
diagnostic Kits required for enzymatic assays were purchased
from Span Diagnostics, India.

Experimental animals

Adult male Wistar Albino rats weighing 250-350 g were used
for the present investigation. They were housed in a clean
polypropylene cage and maintained under standard
laboratory conditions (temperature 25+2°C with dark/light
cycle 12/12h).They were fed with standard pellet diet
(Hindustan lever, Kolkata, india) and water ad libitum. The
animals were acclimatized to laboratory conditions for one
month to experiment. All procedures described were
reviewed and approved by the animal ethics committee,
IAEC No/232 Sastra Uuniversity, Tanjavur, Tamil Nadu,
India.

Experimental design

The animals were divided into 7 groups consisting of 6
animals in each group. Group | rats received saline (1
ml/kgb.wt), Group—Il rats administered twice with
Aluminium sulphate (50 mg/kg/day) dissolved in (1
ml/kgb.wt) saline will be injected intraperitoneally double
dose per week to induce hepatotoxicity. Group Ill, IV and V
will be administered with Aluminium sulphate same
procedure like Group Il and also treated with MEWYV (100
mg/kg/b.w) (200 mg/kg/b.w), (400 mg/kg/b.w) dissolved in
corn oil (Iml/kg b.wt) orally for 30days. Group VI, the
hepatotoxicity induced rats were treated with silymarin (25
mg/kg/b.w) dissolved in corn oil (w/v) orally for 30 days.
Group VII rats were treated with MEWV alone (200
mg/kg/b.w) dissolved in corn oil (1 ml/kg b.wt) orally for
30days. The body weights of rats of each group were
measured before the experimental trial and 30 days after the
MEWYV treatment. Liver weight of all rats was measured
after the sacrifice.

Animals were sacrificed by injecting with sodium
pentabarbitone and blood was collected in plain and

heparinized tubes immediately after sacrifice for biochemical
assays. Liver was removed and washed with saline. Blood
samples centrifuged for 10min at 2500 rpm and the serum
separated stored at 4°C until further investigations. Alkaline
phosphatase (ALP), aspartate transaminase (AST), alanine
transaminase (ALT), lactate dehydrogenase (LDH),
g-Glutamyl Transferase (GGT) enzyme levels in serum and
the levels of various other biochemical parameters such as
serum albumin, protein, total bilirubin, creatinine, urea, uric
acid and glucose were estimated by using standard Kits
available commercially.

The hepatoprotective action of MEWYV was determined in
aluminium sulphate induced hepatotoxic models by various
biochemical parameters and serum marker enzymes.
Histopathological studies

For histopathological study, the fresh liver tissues were
collected and immediately fixed in 10% formalin dehydrated
in gradual ethanol (50-100% v/v) cleared in xylene and
embedded in paraffin. A paraffin embedding technique was
carried out and sections were taken at 5um thickness.
Sections were prepared and then stained with hematoxylin—
eosin dye for photo microscopic observations.

Statistical analysis

The data were statistically analysed and all values were
expressed as mean + S.E.M. The data were also analyzed by
one way ANOVA followed by Dunnet’s t3-test. p< 0.05, p<
0.01, p< 0.001 was considered significant.

RESULTS

The effect of MEWV on body weight and liver weight are
reported in Table 1. Before sacrifice, the total body weight of
each rat was measured. Rats from the normal control group
(Group 1) followed a normal pattern of growth and attained a
normal weight gain reaching over 4 weeks. The Al,(SO0,)s
administered rats (Group Il) suffered growth retardation and
had a significantly (p<0.05) lower weight than other groups.
Rats treated with the doses (100, 200 and 400 mg/kg) of
MEWYV (Group 11, 1V and V) gained more weight than those
of Group Il. Silymarin-treated rats (25 mg/kg) (Group VI)
and MEWYV alone treated rats (Group VII) attained weight
gain equivalent to Group I, the normal rats.

The administration of Al,(SO,); to the animals resulted in a
significant rise in serum ALP, AST, ALT, LDH and GGT
when the levels compared with normal control in Table 2. In
groups I, IV and V, the toxic effect of Aly(SO,); was
gradually reversed in the animals by showing a significant
decrease in the serum ALP, AST ALT, LDH and GGT
levels. Group VI in comparison with silymarin (standard)
showed a significant decrease in serum liver marker enzymes
except in ALP levels.

Meanwhile, the changes in the biochemistry parameters were
not statistically significant between the MEWYV alone treated
and control animals at the end of the experiment. These
results show the non-toxic nature of MEWV. The
biochemical parameter profiles such as creatinine, urea, uric
acid, total protein, total bilirubin, albumin and glucose levels
of the treated and control groups are shown in Table 3 & Fig.
I. The administration of Aly(SO,); cause significant changes
in total protein, urea, uric acid, total bilirubin, albumin,
glucose and creatinine when the comparison done with
normal control group. These data demonstrated that the
effects of toxicity induced by Al,(SO,); on the liver function
such as carbohydrate, protein and nucleic acid metabolism
could be effectively counterbalanced by MEWYV treatment.
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Table 1: Effect of MEWYV on body weight & Liver weight in Aly(SO4);induced rats

Groups Dose (mg/kg b.wt) Initial body wt. (g) Final body wt. (g) Final liver wt. (g)
Group | (Normal saline) 1ml 342.5+11.8 378.8+14.8 10.45+1.5
Group I ( Alx(SO4)s induced group) 50 291.5+10.1 297.0+10.2* 7.39+0.45
Group HI ( Al,(SO4)s + MEWV) 100 294.249.6 315.1+9.8" 8.57+0.56
Group IV ((Aly(SO4); + MEWV) 200 289.6+12.4 316.5+10.7% 9.58+0.78
Group V ( Aly(SO4); + MEWV) 400 281.6+10.9 309.4+11.6* 9.6+0.89
Group VI ( Aly(SO4)s + Silymarin) 25 290.1+11.6 309.5+10.7% 9.49+0.67
Group VII (MEWYV alone) 200 285.6+10.6 309.4+13.5 9.86+0.59

Results are expressed as mean = S.E.M, n = 6. *p < 0.001, statistically significant as compared with control rats and *p < 0.001 statistically significant as compared

with Al(SO4); control group

Table 2: Effect of MEWV on liver marker enzymes in Aly(SO,); induced rats

Parameter (U/L) Group | Group Il Group 11 Group IV Group V Group VI Group VII
Alkaline phosphatase 73.3+5.2 231.6+11.8" 194.1+5.6° 153.3+4.3" 146.3+3.8" 225.3+5.9 75.3+1.6
Aspartate transaminase 26.13+1.1 78.1+#35" 62.03+4.8° 56.7+3.9% 52.7+2.1" 52.63+1.3" 27.5¢1.0
Alanine transaminase 42.0+1.6 76.5+3.7 63.4+4.3° 51.8+2.8" 48.5+1.9% 46.7+2.6" 36.2+1.4
Lactate dehydrogenase 74.4+2.8 283.7+#11.7" 266.9+12.8% 233.74#10.5% 190.0+11.0% 141.9+8.5% 91.5+7.3
Gamma-glutamyl transpeptidase 2.720.15 7.720.21" 7.120.56° 4.5+0.33" 3.70.24" 3.240.18" 254011

Results are expressed as mean + S.E.M, n = 6. *p < 0.001, statistically significant as compared with control rats and ®p < 0.05; “p < 0.001 statistically significant

as compared with Aly(SO,)* induced group

Table 3: Effect of MEWV on general biochemical parameters in Aly(SO,4);induced rats

Parameters Group | Group Il Group 1l Group IV Group V Group VI Group VII
Creatinine (mg/dl) 1.20+0.06 2.37+0.18" 2.20+0.19 1.92+0.11° 1.56+0.09° 1.35+0.10°¢ 1.13+0.08
Urea (mg/dl) 25.9+1.6 11.8+0.83" 17.1+1.0° 18.2¢1.2° 19.1+1.5°¢ 22.9+1.0° 24.3+1.6
Uric acid (mg/dl) 3.10+0.18 1.8620.16" 1.89+0.15 2.53+0.22° 2.66+0.24° 2.63+0.25° 3.02+0.19
Glucose (mg/dl) 106+7.6 68+5.4" 82+4.6° 94+3.9° 92+4.1°¢ 92+1.7°¢ 111+5.4
Protein(g/dl) 8.0+0.79 12.3+0.93" 10.8+0.63 10.6+0.51" 8.8+0.48° 9.3+0.41° 8.3+0.56

Results are expressed as mean + S.E.M, n = 6. *p < 0.001, statistically significant as compared with control rats and “p < 0.001 statistically significant as compared

with Al;(SOs); group
b
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Fig. I: Effect Of MEWV On Albumin And Direct Bilirubin In Alx(So4)s
Induced Rats

Results are expressed as mean + S.E.M, n = 6. *p < 0.001, statistically
significant as compared with control rats and ®p < 0.05; °p< 0.01; °p < 0.001
statistically significant as compared with Al,(SO,); group.

The histopathological analysis revealed no apparent changes
in the liver tissue architecture from both control and MEWV
treated rats. The microscopic structures of the organs
depicted in Figure 11 A & 11 G show unnoticeable differences
between the control and test groups. Pathological alteration
such as hepatic lesions and neutrophil infiltration were
recorded in the histological sections of the liver of the
Aly(SO,); induced group (Fig 11B). Animals treated with
Al,(SO,); and various doses (100, 200 and 400 mg/kg b.wt)
of MEWV showing, gradual decrease in hepatic toxic
lesions, reduced size of neutrophil infiltration and recovery
of normal hepatocytes (Fig. Il C, Il D, Il E). Sections from

the animals treated with Al,(SO,4); and silymarin (standard
drug) shows protection against the hepatic tissues with no
pathological hepatic lesions caused by Al,(SO,)s (Fig. I F).
DISCUSSION

The hepatoprotective activity of MEWV were determined on
the basis of liver marker enzymes, general biochemical
parameters and histological sections using three different
doses (100, 200 and 400 mg/kg b.wt) of extract and results
were compared with respect to control, standard drug
silymarin and Al,(SO,); treated animals. The animals treated
MEWYV remained alive and did not manifest any visible
toxicity at the doses used. Clinical observations and serum
biochemistry did not show any significant differences
between the control and the MEWYV alone treated groups.
Histopathology results of liver did not show any significant
differences between controls and the MEWYV alone treated
groups. The livers of the low dose MEWV-treated Group Il1
showed less regeneration than those of the Silymarin-treated
Group VI, but the improvements were not great as those seen
in Groups VI and V. These histological evaluations provide
further confirmation that MEWYV treatment effectively
protected the liver from further injury in a dose dependent
manner.

Previous studies on aluminium toxicity have been based on
biochemical analysis. %4 Thus it has been seen that
aluminium accumulation within the liver is associated with a
number of biochemical changes which include the release of
enzyme markers of liver injury, and alteration in the oxidant
status. ! Al induced hepatic dysfunctions, DNA cross-
linking in rat ascites hepatoma cells, MN and sister
chromatid exchange (SCE) formations in human peripheral
blood lymphocytes. “® AST and ALT is more specific and
predominant in the liver and myocardial injury, respectively.
The modulations in transaminase are also influenced by the
degree of hepatic decompensation of cell necrosis. " The
LDH released into the medium provides an index of cell
death and membrane permeability to LDH, and an increase in
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Fig. I1: Histological examination of Liver tissue section in control & experimental rats (hematoxylin & eosin, 20x)

Control animal liver section showing normal hepatic architecture with normal hepatocytes with nucleus (Fig. 2A). Sections from the animals treated with
Al,(SO,); are showing hepatic lesions and large size of neutrophil infiltration (Fig.2B). Sections from the animals treated with Al,(SO,); and various doses (100,
200 and 400 mg/kg b.wt) of MEWV showing, gradual decrease in hepatic toxic lesions, reduced size of neutrophil infiltration and recovery of normal
hepatocytes (Fig. 2C, 2D, 2E). Sections from the animals treated with Al,(SO,); and silymarin (standard srug) shows protection against the hepatic tissues with
no pathological hepatic lesions caused by Al,(SO4); (Fig. 2F). Sections from the animals treated with MEWYV alone are showing normal tissue architecture and

hepatocytes (Fig. 2G).

LDH activity in the medium occurs as a result of cell
membrane disintegration and enzyme leakage. The present
study also demonstrates that aluminium significantly affects
LDH level in serum. The evidence reveals that the activities
of LDH are used as a marker of Al toxicity. 2

The treatment with MEWYV ameliorated these changes and
normalized the levels. This effect may be due to its
stabilization of plasma membrane as well as repair of damage
tissues. It can be concluded that the MEWYV at a dose of 200
mg & 400 mg possess good hepatoprotective activity against
aluminium sulphate caused toxicity in liver tissues than 100
mg when it is compared with standard silymarin
hepatoprotection. It is always better to select optimum dose
with better protection for human disease treatment.
Phytochemical analysis of Wattakaka volubilis showed the
presence of carbohydrate, saponins, flavonoids alkaloids,
sterols, tannins, terphenoids, wax and resins. 2% these
compounds are considered to be major contributors to the
antioxidant action of plants. This plant extract trial has been
conducted on various liver disorders which show good
protection with no side effects. !

To conclude, from the overall result of the biochemical and
histopathological examinations, it could be inferred that
Wattakaka volubilis leaf extract showed the highest
hepatoprotective activity in Aluminium sulphate induced

hepatotoxicity. The possible action may be due to its
hepatoprotective constituents and antioxidant compounds
present in the extract.

REFERENCES

1. Ward FM, Daly MJ. Hepatic Disease. In: Clinical Pharmacy and
Therapeutics (Walker R.and C.Edwards Eds.). Churchill
Livingstone, New York, 1999, pp. 195-212.

2. Sharma A, Chakraborti KK, Handa SS. Anti-hepatotoxic activity
of some Indian herbal formulations as compared to silymarin.
Fitoterapia 1991; 62: 229-235

3. Domingo JL, Gomez M, Llobet MT, Corbella J. Parenteral citric
acid for aluminium intoxication. Lancet 1988; 2:1362-1363.

4. Domingo JL, Gomez M, Llobet MT, Corbella J. influence of some
dietary constituents on aluminium absorption and retention in rats.
Kidney Int. 1991; 39:598-601.

5. Schetinger MRC, Boman CD, Morsch VM, Bohrer D, Valentim
LM, Rodrigues SR. Effects of aluminium sulfate on delta-
aminolevulinate dehydratase from kidney, brain, and liver of adult
mice. Bratz J Med Biol Res. 1999; 32:761-766.

6.  Schetinger MRC, Morsch VM, Bohrer D. Aluminium: Interaction
with nucleotides and nucleotidases and analytical aspects of 1%
determination. Struct bond. 2002; 104:99-137.

7. Osinka E, Kanoniuk D, Kusiak A. Aluminium hemotoxicity
mechanisms. Ann Univ Mariae Curie Sklodowska (med) 2004;
59:411-416.

8.  Williams RJP. What is wrong with aluminium? The JD Birchall
Memorial Lecture. J Inorg Biochem. 1999; 76:81-88.

9. Yokel RA. Brain Uptake, retention and efflux of aluminium and
manganese. Co-ordination. Chem Rev. 2002; 228:97-113.

Int. J. Pharm. Sci. Drug Res. April-June, 2014, Vol 6, Issue 2 (169-173) 172



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Usha Rani et al. / Hepatoprotective Effect of Wattakaka volubilis Extract on Aluminium Sulphate Induced

Yokel RA, Meurer KA, Skinner TL, Fredenburg AM. The 3-
hydroxypyridin -4-ones more effectively chelate aluminium in a
rabbit model of aluminium intoxication than does desferrioxamine.
Drug metab Dispos. 1996; 24:105-111.

Perl DP, Bondy AR. Alzheimer’s disease: X-ray spectrometric
evidence of aluminium accumulation in neurofibrillary tangle-
bearing neurons. Science 1980; 208:297-299.

Good PF, Perl DP, Bierer LM, Schmeidler J. selective accumulation
of aluminium and iron in the neurofibrillary tangles of Alzheimer’s
disease: a laser microprobe (LAMMA) study. Ann Neurol: 1992;
31:286-292.

Bjertness E, Candy .JM, Torvik A, Ince P, Mcarthur F, Taylor GA,
et al. Content of brain aluminium is not elevated in Alzheimer
disease, Alzheimer Dis Assoc DISORD 1996; 10:171-174.

Falen TP. Aluminum as a risk factor in Alzheimer’s disease, with
emphasis on drinking water. Brain Res Bull. 2001; 55:187-196.
Hirsch EC, Brandel JP, Galle P, Javoyagid F, Agid Y. Iron and a
aluminum increase in the substantia nigra of patients with
Parkinson’s disease: an X-ray microanalysis. J Neurochem. 1991;
56:446-451.

Erasmus RT, Kusnir J, Stevenson WC, Lobo P, Herman MM, Wills
MR. Hyperalbuminemia associated with liver transplantation and
acute renal failure. Clin transplant. 1995; 9:307-311.

The Useful medicinal plants of India. Publication and information
Directorate CSIR: New Delhi. India, 1992, pp. 183.

Panda N, Banerjee S, Mandal NB, Sahu NP. Pregnane glycosides.
Nat Prod Comm. 2006; 1:665-669.

Panda N, Mandal NB, Banerjee S, Sahu NP, Koike K, Nikaidio T,
Weber M, Luger, P. Polyhydroxy pregnanes from Dregea volubilis.
Phytochemistry. 2003; 61:8400-8405.

Sahu NP, Panda N, Mandal NB, Banejee S, Koikea K, Nikadio T.
Polyoxy pregnane glycosides from the flowers of Dregea volubilis.
Phytochemistry 2002; 61:383-387.

Mahato SB, Nandy AK, Roy G. Triterpenoids. Phytochemistry
1992; 31:2199-2205.

Biswas M, Mandal, NB, Palit P, Ghosh AK, Bannerjee S, Haldar
PK. In vitro anti-leishmanial and anti-tumor activities of a
pentacyclic triterpenoid compound isolated from the fruits of
Dregea volubilis Benth (Asclepiadaceae). Tropical J Pharm Res.
2009; 8: 127-13.

Moumen R, Ait-oukhatar N, Bureau F, Fleury C, Bougle D, Arhan
P, et al. Aluminium increases xanthine oxidase activity and
disturbs antioxidant status in the rat. J. Trace Elem Med. Biol 2001;
15:89-93.

Missel JR, Schetinger MR, Gioda CR, Bohrer DN, Packolski IL,
Zanatts N, et al. Chelating effects of novel pyrimidines in a model
of aluminium intoxication. J. Inorg Biochem. 2005; 99:1853-1857.
Abubakar MG, Taylor A, Fernsga. Aluminium administration is
associated with enchanced hepatic oxidant stress that may be offset
by dietary vitamin E in the rat. Int. J. Exp. pathol. 2003; 84:45-49.
Wilhelm M. Jaeger DE, Schullcablitz H, Hafner D, Idel H. Hepatic
perfused rat liver. Toxicol let. 1996; 89:257-263.

Gonzalez MA, Alvarez ML, Pisani GB et al. Involvement of
oxidative stress in the impairment in biliary secretory function
induced by intraperitoneal administration of aluminum to rats. Biol
Trace Elem Res. 2007; 116: 329-48.

Salvatore F, Sacchetti L, Castaldo G. Multivariate discriminant
analysis of biochemical parameters for the differentiation of
clinically confounding liver diseases. Clin Chim Acta .1997; 257:
41-58.

Halliwell, B Aeschbach, R, Loliger, J. Arom OIl. The
characterization of antioxidants. Food Chem. Toxicol. 1995;
33:601-17.

Harbone J.B, Baxter, H, Phytochemical dictionary is a hand book of
bio active compounds from plant 4 John.st. London; Taylor &
Francis. Ltd., 1995.

Dawada S, Zade V, Dabhadkar D. Hepatoprotective effect of
Wattkaka volubilis extract on paracetamol induced liver toxicity. Int
J of Pharmacol Biol Sci. 2012; 6:9-16.

Int. J. Pharm. Sci. Drug Res. April-June, 2014, Vol 6, Issue 2 (169-173)

173



