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Abstract

Present study is an attempt to forward a locally available aqueous bark powder extract of
Terminalia arjuna (AETA) as potential therapeutic agent against alcohol-induced
oxidative/nitrosative stress mediated hepato and nephrotoxicity in rats. Alcohol administration
significantly raised the plasma concentrations of nitrogenous compounds and increased activities of
alcoholic marker enzymes, gamma glutamyl transferase (yGT), plasma transaminases (AST and
ALT), alkaline phosphatase (ALP) and lactate dehydrogenase (LDH). Besides, we found
abnormalities in the levels of plasma lipids, lipoproteins in alcohol administered rats along with
increased lipid peroxidation and nitric oxide (NOx) levels. Moreover, significantly decreased hepatic
. and kidney antioxidant enzymes, superoxide dismutase (SOD), catalase (CAT), glutathione
Jawaharlal Nehru Technological peroxidase (GPx) and the content of reduced glutathione (GSH) in alcohol administered rats were
University, Anantapur — 515002, AP, noticed. Administration of AETA to alcoholic rats significantly brought these alterations in plasma to
India normal and also significantly reduced the levels of lipid peroxidation and restored the enzymic and

nonenzymatic antioxidants in liver. These findings were further confirmed by hepatic and kidney

histopathological studies. Co-administration of alcohol along with AETA offers protective effect

against alcohol-induced stress and these protective effects are due to its multiple actions of its
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Introduction

Long term and excessive alcohol consumption leads to alcoholic
liver disease (ALD) and renal disorders [1,2]. Liver is a primary
organ affected by alcohol and its metabolites [3]. Studies confirmed
that oxidative stress and excessively produced nitric oxide (NO)
leading to nitrosative stress significantly contribute to the adverse
and toxic effects of alcohol in the liver [4,5]. There has been a great
demand for remedies and therapeutic agents to treat alcoholism,
alcoholic damage and alcohol related diseases [6]. Over the past
decade locally available phytoextracts/herbal medicines have
attracted much attention as potential therapeutic agents in
prevention and treatment of various diseases including ALD due to
their multiple targets and minimal toxic side effects in several
countries [7]. Many medicinal plants exhibit different bioactive
compounds including tannins, flavonoids and other active
compounds. These compounds typically present in small amounts
have more subtle effects than nutrients and can influence cellular
activities that modify the risk of diseases. Thorough screening of
ethno botanical and scientific literature revealed that 7erminalia
arjuna (Combretaceae) with its multiple phytoconstituents has
great potential to provide several health benefits [8].

(ec) TR

T. anjuna, a deciduous tree, is distributed throughout the world, in
particular more in India than elsewhere. Its bark has been an
ingredient in several formulations of Indian traditional medicine [9].
Since 7. arjuna contain several potent phytoprinciples, it has been
used to treat diseases ranging from simple illnesses to complex
degenerative diseases [10]. Bark extract of 7. arjuna was reported
to contain many specific phytocompounds including Triterpene
glycosides - arjunetin, arjunoglucoside - I/Il/lIl, arjunoside I/I/1II/1V,
arjunolitin and terminolitin; triterpene saponins - arjunic acid,
arjunolic acid, arjungenin; flavonoids — arjunone and arjunolone
and also it contains non-specific phytocompounds including
phytosterols i.e., B-sitosterol, proanthocyanidins and minerals - Ca,
Mg, Zn and Cu [8, 11]. These specific and non-specific
phytocompounds possess antioxidant [12], anti-hyperlipidemic [13]
antibacterial [14], anticarcinogenic [15,16], anti-inflammatory [17,
18] properties and known to confer the bark extract of 7.aruna with
cardioprotective [19, 20], hepatoprotective [21, 22], renal protective
[23], gastroprotective [24] and wound healing effects [25, 26].
Despite the fact that 7.aruna possesses many novel therapeutic
phytomolecules it was never tested to treat alcohol-induced liver
and nephrotoxicity/damage. Therefore, this study chiefly
investigates the protective role of aqueous extract of bark powder
of Tapuna (AETA) against chronic alcohol-induced hepato and
nephrotoxicity in rats.
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Materials and methods

Chemicals

All the chemicals used in the present study were of analytical grade
procured from Sigma (StLouis, USA) and SRL Chemicals
(Mumbai, India). Alcohol used for administration to the rats was
obtained by redistillation. Bark of 7erminalia arjuna (Roxb.) Wight &
Am. was purchased from a local vendor and authenticated at
National Ayurveda Dietetics Research Institute, Jayanagar,
Bangalore, India.

Preparation of aqueous extract

Aqueous bark powder extract of 7erminalia aruna (AETA) was
prepared by soaking pulverized bark in distilled water. Overnight
extraction was performed on an orbital shaker set at room
temperature and the procedure was repeated twice and the pooled
filtrate was concentrated under reduced pressure and further air
dried in a dessicator for 24-48 hrs until they become moist free.
The resultant dry flakes and scrapings were finely powdered and
stored in air tight containers (Percentage yield - 35.07%). The
powder was resuspended in appropriate volumes of distilled water
to prepare AETA for animal experimentation.

Experimental design

Two month old male albino Wistar rats each weighing 120-140g,
were obtained and acclimatized to the facility for one week before
experimentation. Commercial rodent chow (Hindustan Lever Ltd,
Mumbai, India) and tap water were made available ad /ibitum, and
rats were maintained on a 12-h light/dark cycle in a temperature-
regulated (20°C + 19C) room. Animals were then categorized into
six groups of eight rats in each group as shown below.

Group | (Control rats) received glucose as a caloric equivalent of
alcohol;

Group Il (Alcoholic rats) received a forced oral administration of
alcohol through a gastric tube (20% alcohol v/v; 5g alcohol/kg
b.wt/day);

Group Il (Therapeutic) received a co-administration of AETA
(250mg of AETA/kg b.wt/day along with alcohol (20% alcohol viv;
5g alcohol/kg b.wt/day);

Group IV (Therapeutic) received a co-administration of AETA
(500mg of AETA/kg b.wt/day) along with alcohol (20% alcohol v/v;
5g alcohol/kg b.wt/day);

Group V received 250mg of AETA/kg b.wt/day

Group VI received 500mg of AETA/kg b.wt/day.

All the animals received treatments together with food and water
ad libifum for a period of 60 days. Selection of alcohol dose was
based on our earlier studies [27] and the dosage of AETA was
fixed based on earlier studies [28, 29] with minor modifications for
a better understanding of the dose response relationship. Rats in
all groups were killed by cervical dislocation after completion of the
experimental period. Blood was immediately collected into
heparinized tubes by cardiac puncture and plasma was separated

for assessing different biochemical parameters. Liver and kidneys
were removed, washed 2 to 3 times in ice cold saline and stored at
-800C until further analysis. Small section of liver and kidney was
fixed in 10% neutral formalin solution for histological analysis. The
present study was taken with prior approval of departmental and
institutional ethics committee.

Plasma biochemical analysis

Plasma nitrogenous compounds, urea [30], uric acid [31], total
bilirubin [32], creatinine [33] and marker enzymes, AST / ALT [34],
ALP [35], LDH [35], yGT [36] were analyzed as described
previously. Moreover plasma lipids, total cholesterol [37], HDL-C
[38], triglycerides [39] were analyzed using the commercially
available ERBA diagnostic kits (Mannheim, Germany). LDL and
VLDL cholesterol levels were determined using the formula of
Friedewald ef a/, 1972 [40]. Atherogenic index, the ratio of total
cholesterol and HDL cholesterol was calculated as described in
Kumari ef al, 1995 [41].

Measurement of TBARS and nitrate/nitrite levels

Thiobarbituric acid reactive species (TBARS) were measured by
the formation of malondialdehyde [42]. Nitrate/nitrite levels were
estimated as described by the method of Sastry ef a/, 2002 [43].

Determination of liver and kidney antioxidant status

Liver and kidney tissues were homogenized (10% w/v) in Tris-HCI
buffer (0.1M, pH 7.4), centrifuged (10,000xg for 20 minutes at 49C)
and supernatant used for all the biochemical parameters. Catalase
(CAT) was assayed as reported in Aebi, 1984 [44]. The CAT
activity was expressed as nmol H,O, decreased/mg protein/min.
Superoxide dismutase (SOD) was assayed [45]. A single unit of
enzyme was expressed as 50% inhibition of NBT (nitro blue
tetrazolium) reduction/min/mg protein. Glutathione peroxidase
(GPx) activity was measured as described [46]. GPx activity was
expressed as pmol GSH oxidized/min/mg protein. Total reduced
glutathione (GSH) content was also measured [46]. Protein
concentration was estimated by the method of Lowry ef al, 1951
[47].

Histopathological examination

Portions of liver and kidney were dissected and fixed in 10%
neutral buffered formalin solution for 24 h. The fixed tissues were
processed routinely, and then embedded in paraffin, sectioned to
3-5 inch thickness, deparaffinized, and rehydrated using standard
techniques. Alcohol-induced morphological changes in liver and
kidney sections were observed by staining with hematoxylin and
eosin (H&E).

Statistical analysis

Results were reported as means + standard deviation (SD).
Significant differences for comparisons were determined by a one-
way analysis of variance (ANOVA) followed by student “t” test were
performed to determine significant difference among the test
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groups. Results with 5% level of confidence (0<0.05) were
considered statistically significant.

Results and Discussion

Alcohol-induced nitrosative and oxidative stress causes multiple
organ injury amongst which liver and kidney are understood to be
the chief targets for alcoholic damage [2, 48]. Present study,
emphasizes the specific role of AETA in protecting the system
against alcohol-induced hepato and nephrotoxicity. Chronic alcohol
administration increased the plasma creatinine, urea and bilirubin
levels and also decreased the plasma uric acid levels (Table 1)
suggesting an enhanced nitrosative stress in the system by a
biochemical, functional and possible morphological impairment in
the kidney which is in agreement with earlier reports [49, 50].
Alcohol-induced increase in oxidative stress and deficiency of
antioxidant machinery may lead to interstitial inflammation and
reduction of number of nephron units which limits sodium filtration
and causes uremia. As a consequence of diminished renal
catabolism and function, uremic oxidant mediators accumulate
urea and creatinine in blood. Studies also revealed that alcohol
increases breakdown/degradation of proteins in muscle along with
impairment in glomerular filtration with rhabdomyolysis and uremia
[51]. In this study, increased nitrogenous compounds in plasma are
due to glomerular filtration impairment with rhabdomyolysis.
Administration of AETA along with alcohol resulted in a significant
decrease (p<0.05) in plasma levels of these nitrogenous
compounds with increase in uric acid. However, administration of
AETA at 500mg/kg b.wt/day showed maximum restoration.
Phytoprinciples present in AETA exhibited a potential ability to
counteract and offer protection against alcohol-induced changes in
liver and kidney.

Literature suggests that alcohol administration to rats significantly
increases lipid peroxidation leading to liver and kidney damage
resulting in leakage of cellular contents into the circulation [5]. In
the present study, elevated plasma aspartate aminotransferase
(AST), alanine aminotransferase (ALT) and alkaline phosphatase
(ALP) levels in alcohol treated animals is an indicative of cellular
breakage and loss of functional integrity in hepato and renal cell
membranes (Table 2). LDH, found in all major tissues is
considered a good marker for diagnosing myocardial infarction,
hepatitis, renal damage and anemia [52] and yGT is clinically
useful in detecting obstructive jaundice, cholangitis and
choecystitis and is found to elevate when drugs viz., alcohol,
sedatives, anticonvulsants and tranquilizers are used and infact
considered as an early and sensitive marker in detecting liver
injuries during chronic ethanol intoxication [53]. Increased activity
of yGT in the alcohol intoxicated rats in the present investigation
may be due to progression towards hepatobiliary disease and
AETA administration to alcohol receiving rats effectively restored
the enzyme levels close to normal values. The phytocompounds
present in AETA might have maintained structural integrity of the

cell membrane by scavenging ROS and thereby could protect the
cells from alcohol-induced cellular damage.

Observed hypercholesterolemia, triglyceredemia and
hyperlipidemia with increased LDL-C and VLDL-C followed by
decreased HDL-C in the present study are characteristic
biochemical features in chronic alcohol consumption, and were
reported by earlier researchers [48, 54, 55, 56]. It is well known
that modifications of lipids are integral components for initiation and
progression of atherosclerosis impart by its effects on lipid profile.
Additionally LDL, VLDL and HDL are considered to be powerful
markers and risk factors for CVD and the accumulation of fat in
liver upon chronic alcohol consumption acts as a stimulus for
secretion of lipoproteins into blood stream and the development of
hyperlipidaemia. Moreover, decreased fatty acid synthesis would
increase the availability of substrate for lipoprotein synthesis.
Lipoprotein lipase (LPL) is an important enzyme which catalyzes
the reactions of hydrolysis of triglycerides present in chylomicrons
and VLDL. Low activity of LPL in alcoholic rats causes
accumulation of triglycerides and hydrolysis of VLDL. HDL-C helps
in scavenging cholesterol from extra hepatic tissues in presence of
L-CAT (lecithin cholesterol acetyl transferase) and brings it to liver.
Moreover increased NO production was observed in alcoholic rats
in present study and is in agreement with earlier reports [5]. NO
mediated regulation in hepatic production (or) secretion of
apolipoprotein  particles increasing triglyceride lipases and
decreasing the circulating HDL-C was observed. AETA
supplementation to alcoholic rats restored the alcohol induced
changes in lipid and lipoprotein profile of alcoholic rats to normal.
Several earlier reports revealed the hypolipidaemic actions of
T.Anuna [28, 57] and it is known for its cardioprotective functions
by regulating and mitigating the changes in cardiovascular system
and lipid abnormalities, thereby exerting beneficiary role [19].
Further the cardioprotective effects of AETA were even reported to
be due to the presence of active compound arjunolic acid [11].
Effects of AETA administration on alcohol-induced changes in
plasma lipid profile of rats belonging to different treatment groups is
presented in Table 3. We noticed significant increase (0<0.05) in
total cholesterol, LDL-C, VLDL-C and triglycerides levels and a
decrease in HDL-C level of alcohol receiving rats compared to
controls. This study also revealed that upon AETA administration
there was rectification of the above said parameters by restoring
the levels to normal. Therapeutic administration of both the doses
of AETA rectified the levels of the parameters significantly by
decreasing the levels of total cholesterol, LDL-C, VLDL-C and
triglycerides with increasing HDL-C levels at the two different
doses of AETA, however, 500mg/kg b.wt/day showed maximum
restoration.

Lipid peroxidation has been reported to be a marker of oxidative
stress [58]. Free radicals induce lipid peroxidation, resulting in
reactive molecules such as MDA and 4-hydroxy-3-nonenal (HNE).
Both of these can react with proteins to form MDA-protein and
HNE-protein adducts which have adverse effects on cell functions
and biochemistry [59, 60]. Increased lipid peroxidation (Figure 1)
and overproduction of NO (Figure 2) were recorded from plasma
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samples of alcoholic rats in present study which indicates alcohol —
induced increase in oxidative stress and nitrosative stress,
resulting in functional impairment of several biomolecules,
organelles and derangement in metabolic pathways. Increased
lipid peroxidation was found to be ameliorated in alcoholic rats
supplemented with AETA. Flavonoids present in AETA act as
antioxidants by chelating redox-active metals and by scavenging
free radicals. Chelation of both iron and copper by the carbonyl and
hydroxyl groups of flavonoids prevents peroxyl radical and lipid
peroxidation. Flavonoids function as terminators of free radicals by
donation of electrons to form stable products. Hike in lipid
peroxidation and NO production observed in the alcoholic rats in
the present study is in agreement with earlier reports [4, 5].
Furthermore, results of this study demonstrated that AETA is
effective in modulating NO production as NO generation was
maximally restored to that of normal level upon AETA
supplementation to alcohol treated rats. Similarly AETA
administration was also found to be effective in reducing the extent
of lipid peroxidation in liver and kidney tissues of alcohol treated
rats (Figures 3 and 4 respectively). A significant increase (0<0.05)
in TBARS of liver and kidney was observed in alcohol treated rats
and co-administration of AETA at 250 and 500mg/kg b.wt/day
along with alcohol resulted in a significant decrease (£<0.05) in the
extent of lipid peroxidation in liver and kidney.

Protective efficacy of AETA against alcohol-induced oxidative
stress is more specifically understood by investigating the
concentrations of GSH, which is a non-protein thiol, which plays a
central role in coordinating the antioxidant defense processes, and
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maintains normal cell structure and function through its redox and
detoxification reactions [5]. In addition, activities of antioxidant
enzymes viz., SOD, GPx and Catalase are being investigated to
understand the antioxidant status of the hepatic and kidney tissue.
Since, reactive oxygen species (ROS) viz., superoxide and
hydroxyl radicals are known to cause injuries to the tissues and
organs, natural compounds with antioxidant properties may help to
alleviate the damage totally or partially [61, 62]. Reduced activities
of the mentioned antioxidant enzymes in the hepatic and kidney
tissues of the alcohol intoxicated rats indicate the excess
accumulation of reactive free radicals which results in the loss of
membrane integrity and function. Therefore, scavenging the ROS
would probably be the most effective defense mechanisms
conferred by any therapeutic agent and AETA by virtue of its rich
phytoconstituent profile could effectively rectify the condition by
scavenging hydroxyl and peroxyl radicals as well as quenching
superoxide radicals and singlet oxygen species. Alcohol-induced
effects on the liver and kidney antioxidant enzymes viz., GSH,
GPx, SOD and Catalase and effect of AETA administration in rats
are depicted in Tables 4 and 5. Alcohol treated rats showed a
significant (p<0.05) decline in the activities of all the antioxidant
enzymes and the content of GSH in the liver and kidney tissue
when compared with control group. Co-administration of alcohol
along with AETA resulted in a significant rise (0<0.05) in the
antioxidant enzyme activities, with maximum restoration at
500mg/kg b.wt/day of AETA.
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Figure 1. Effect of AETA administration on plasma TBARS in control and experimental rats. Values are Mean + SD (n=8). Means in a row not
sharing a common superscript are significantly different (/<0.05) among groups.
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Figure 2. Effect of AETA administration on plasma NOx levels in control and experimental rats. Values are Mean + SD (n=8). Means in a row not
sharing a common supersctipt are significantly different (/<0.05) among groups.
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Figure 3. Effect of AETA administration on liver TBARS in control and experimental rats. Values are Mean + SD (n=8). Means in a row not
sharing a common superscript are significantly different (A<0.05) among groups.
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Figure 4. Effect of AETA administration on kidney TBARS in control and experimental rats. Values are Mean + SD (n=8). Means in a row not
sharing a common superscript are significantly different (/<0.05) among groups.

Table 1: Effect of administration of AETA on plasma biochemical parameters in chronic alcoholic rats.

Parameter Control Alcohol Alcohol + AETA Alcohol + AETA 500 AETA AETA
(mg/dL) 250 mg/kg b.wi mg/kg b.wt 250 mg/kg b.wt | 500 mg/kg b.wi
Urea 252 +1.7¢ 34.0+2.72 29.5+3.2b 24.8 +1.8° 25.7 + 3.5¢ 23.8+2.9¢
Uric acid 2.32 £ 0.052 1.52 + 0.05P 1.95 + 0.052 2.11 £0.042 2.24 £0.22 2.38 £ 0.052
Bilirubin 0.59 + 0.04¢ 1.19+0.22 0.75 £ 0.05° 0.61 £0.03¢ 0.54 +0.03¢ 0.52 +0.03¢
(Total)
Creatinine 0.42 +0.06¢ 0.95 + 0.092 0.72 £ 0.07° 0.49 £ 0.07¢ 0.40 +0.12¢ 0.42 £ 0.06¢

Values are Mean + SD of eight rats in each group. Means in a row not sharing a common superscript are significantly different (P < 0.05) among

groups.
Table 2: Effect of administration of AETA on plasma enzymes in chronic alcoholic rats.

Parameter Control Alcohol Alcohol + AETA 250 Alcohol + AETA 500 AETA 250 mg/kg AETA 500 mg/kg
(IU) mg/kg b.wt mg/kg b.wt b.wt b.wt
AST 53.9 +2.5¢ 121.9+2.92 88.7 + 3.4° 56.5 + 2.4¢ 53.7+2.3¢ 522 +1.4¢
ALT 25.0+1.8¢ 721 £1.42 44.4 + 2.5 26.8 +2.9¢ 251 +2.0¢ 24.7+1.8¢
ALP 62.1 +2.5¢ 139.1 £ 2.72 82.8 + 2.40 68.2+1.3¢ 62.5 + 2.5¢ 61.3+1.8°
LDH 375 £ 20°¢ 588 + 222 513+ 170 409 + 16°¢ 368 + 18¢ 350 £ 17¢
GGT 29+0.1° 10.6£0.72 6.3+ 0.6° 3.4+05° 2.8+0.1¢ 28+0.2°

Values are Mean = SD of eight rats in each group. Means in a row not sharing a common superscript are significantly different (P< 0.05) among

groups.
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Table 3: Effect of administration of AETA on plasma lipid profile in chronic alcoholic rats.
Parameter Control Alcohol Alcohol + AETA | Alcohol + AETA AETA 250 AETA 500 mg/kg

(mg/dL) 250 mg/kg b.wt | 500 mg/kg b.wt mg/kg b.wt b.wt
Total Cholesterol 67.9 £2.4¢ 103.1+4.62 87.3+1.7° 69.5 + 3.5¢ 68.7 £ 3.9¢ 65.5+2.1¢
Triglycerides 67.1+£27¢ 89.7+5.02 772320 68.2 £2.9¢ 65.5+2.3¢ 64.5 + 1.8
HDL-C 402+20% 23.0+1.9¢ 31.7£1.3° 39.0+£2.92 38.3+2.72 38.7 £2.02
LDL-C 14.3 + 0.5 62.2 + 5.0 40.2 £ 2.0 16.9 + 3.0 165+ 4.7¢ 139+29¢
VLDL-C 13.4 + 0.5 17.9+1.02 15.4 0.6 136+ 06¢ 13.1+05¢ 12.9+0.4¢

Values are Mean + SD of eight rats in each group. Means in a row not sharing a common superscript are significantly different (P< 0.05) among
groups.

Table 4: Effect of administration of AETA on liver antioxidant enzyme activity in chronic alcoholic rats.

Parameter Control Alcohol Alcohol + AETA Alcohol + AETA AETA 250 mg/kg AETA 500 mg/kg
250 mg/kg b.wt 500 mg/kg b.wt b.wi b.wt
GSH 7.12+0.52 3.61+0.6° 5.63 +1.0° 7.18+0.72 7.06 £0.12 7.95+0.92
(Umol/mg P)
GPx 10.82 £ 1.72 5.74 +0.8° 8.14£0.9° 10.06 + 0.12 11.09 + 0.62 11.55 + 1.62
(Mmol GSH
oxid/ min)
SOD 21.3+1.28 142+ 0.8° 18.1+1.60 21.6+£2.08 21.2+1.78 21.9+1.68
(U/mg P/min)
Catalase 42.2 +3.82 29.0£1.9¢ 35.7 £1.50 40.6 + 2.82 41.8+2.72 427 +2.32
(U/mg P/min)

Values are Mean + SD (n=8), Means in a row not sharing a common superscript are significantly different (P< 0.05) among groups.

Table 5: Effect of administration of AETA on kidney antioxidant enzyme activity in chronic alcoholic rats.

Parameter Control Alcohol Alcohol + AETA Alcohol + AETA | AETA 250 mg/kg | AETA 500 mg/kg
250 mg/kg b.wt 500 mg/kg b.wt b.wt b.wt
GSH 6.71+0.42 3.94 £ 0.5¢ 4.85 + (.40 6.92 £ 0.22 6.88 £ 0.82 6.94 £ 0.62
(umol/mg P)
GPx 820+0.72 5.24 + 0.4¢ 6.13+ 0.4° 8.02 + 0.42 8.21+0.52 8.25+0.92
(Mmol GSH
oxid/ min)
SOD 155+ 142 5.81+1.2¢ 7.18£0.7° 148+ 1.72 15.8+2.72 16.1+1.92
(U/mg/min)
Catalase 33.4+2.72 19.0 + 2.0 215+ 1.40 32.5+2.82 34.1+252 35.3 +2.42
(U/mg P/min)

Values are Mean + SD (n=8), Means in a row not sharing a common superscript are significantly different (P< 0.05) among groups.

Protective efficacy of AETA was further supported by the
histopathological evidences of liver (Figure 5) and kidney tissues
(Figure 6) from the rats of different treatment groups compared
with control group rats. Figure 5 represents the histopathological
micrographs of liver tissue from alcohol treated rats in comparison
with other test groups. Compared to the intact architecture of
parenchyma, sinusoids and normal appearance of central veins in

the hepatocytes of control group of rats (Figure 5a), alcohol-
administered rat hepatocytes appears to have developed areas of
fibrosis and atrophy with degenerated nucleus (Figure 5b). Alcohol
treated rats coadministered with AETA appears to have a restored
the hepatocyte morphology to normal at both the doses (250 and
500 mg/kg b.wt/day) of AETA (Figure 5¢ & 5d) and a similar
morphology of hepatocytes was observed even in rats receiving

PAGE| 148 | [



Hebbani ef a/. International Journal of Phytomedicine 7 (2) 142-153 | [2015]

either 250 mg/kg b.wt/day or 500 mg/kg b.wt/day of AETA alone
(Figure 5e & 5f). Figure 6 represents the histopathological
micrographs of kidney tissue from rats belonging to different
groups. Hypercellularity with decreased Bowman’s space in the
glomerulus and periglomerular inflammatory infiltration is evident in
alcohol intoxicated rats (Figure 6b) when compared to the normal
cellularity and intact glomerular space in control group rats (Figure
6a). Alcohol treated rats fed with AETA (250 mg/kg b.wt/day)
showed a remarkable protection against alcohol induced
pathological changes in the kidney tissue as evidenced by a slight
increase in Bowman’s space and reduced inflammatory infiltration
(Figure 6c); whereas rats treated with alcohol and 500 mg/kg
b.wt/day of AETA (Figure 6d) showed an enhanced protection by
maintaining intact structural features of glomerulus and blood
vessels than 250 mg/kg b.wt/day of AETA almost comparable to
that of control group of rats. The extract alone at the doses 250
and 500 mg/kg b.wt/day was found to cause no damage to the
kidney tissue (Figures 6e & 6f).

o T Y O

Conclusion

In conclusion, our study revealed that AETA has shown protective
action against alcohol — induced hepatic and renal injury by
ameliorating both the nitrosative and oxidative stress basically by
enhancing the antioxidant status of the system. The results are
supported by histopathological observations of both the tissues
where in AETA administration was found to be effective in
maintaining the normal physiological and morphological functioning
of both the tissues. Phytoprinciples of 7erminalia arjuna could have
functioned in a synergistic fashion conferring an enhanced
medicinal property to the tree and also, this would have been the
reason behind the observed amelioration of alcohol - induced
organ and biochemical pejoration in the present study.

Figure 5. Representative photomicrographs of livers in different experimental groups. Liver sections were fixed in 10% buffered formalin,
embedded in paraffin, sectioned and stained with hematoxylin—eosin. a) Liver sections from control rats, b) alcohol administered rat liver section,
c) alcohol and AETA (250mg/kg b.wt/day) administered rat liver section, d) alcohol and AETA (500mg/kg b.wt/day) administered rat liver
section, d) AETA alone (250mg/kg b.wt/day) administered rat liver section, f) alcohol and AETA (500mg/kg b.wt/day) administered rat liver
section(originalmagnification,X100).
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Figure 6. Representative photomicrographs of kidney in different experimental groups. Kidney sections were fixed in 10% buffered formalin,
embedded in paraffin, sectioned and stained with hematoxylin—eosin. a) Kidney section from control rat, b) alcohol administered rat kidney
section, ¢) alcohol and AETA (250mg/kg b.wt/day) administered rat kidney section, d) alcohol and AETA (500mg/kg b.wt/day) administered rat
kidney section, d) AETA alone (250mg/kg b.wt/day) administered rat kidney section, f) alcohol and AETA (500mg/kg b.wt/day) administered rat
kidney section (original magnification, X100).
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