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Abstract:

Background: Consumption of Mango (Mangifera indica) and Aloe vera have shown bioactive
properties against Important diseases like diabetes, therefore, we evaluated how a mango pulp
and Aloe vera supplemented diet affects metabolic pathways in diabetic rats.

Methods: The present study was taken up to evaluate the antioxidant and total protein activity in
mango pulp and Aloe vera supplementation of streptozotocin (STZ) induced diabetic rats. After
experimental period of 21 days the liver and pancreatic tissues were collected from 48 male
wistar rats divided into 8 groups and total protein and antioxidative enzymes activity was
evaluated.

Result: Mango pulp and Aloe vera supplementation maintained significant antioxidant and
transaminase effects after treatment and total proteins in the liver and pancreas of diabetic rats,
likely at normal level due to its phenolic compounds, like mangiferin and its metabolites.
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INTRODUCTION:

Diabetes mellitus (DM) is most common and epidemic in nature and is growing rapidly across
the world and is now recognized as one of the key threats to human health (Khawandanah et
al., 2019).DM is a group of metabolic disorders characterized by hyperglycemia, where
alterations in the carbohydrate, fat and protein metabolisms accompanied by absolute or relative
deficiencies in insulin secretion and /or its action. Moreover, basal hyperglycemia occurs
irrespective of whether insulin deficiency or insulin resistance is the dominant defect
(Rajasekaran et al., 2005).

Persistent hyperglycemia causes increased production of free radicals especially reactive
oxygen species (ROS), in tissues from glucose auto-oxidation and protein glycosylation
(Gerstein et al., 2007; Baynes et al., 2010; Giacco et al., 2010). Several reports suggested that
increased free-radical mediated oxidative stress is involved in diabetic complications (Boudrea
et al., 2006), which includes primarily the ROS generated due to the increased free fatty acids
(FFA) levels in the cells (Ajabnoor, 1990; McGarry, 2002; Gerstein et al., 2007; Radha
Madhavi et al., 2012). Increased levels of FFAs are positively correlated with both insulin
resistance (Ajabnoor, 1990; McGarry, 2001) and the deterioration of cell function in the
context of concomitant hyperglycemia (Gerstein et al., 2007; Radha Madhavi et al., 2012).
The metabolic abnormalities of diabetes cause mitochondrial superoxide overproduction in
endothelial cells of both large and small vessels, as well as in the myocardium. Therefore,
oxidative stress plays a major role in the development of diabetes complications, both micro
vascular and cardiovascular complications (Ajabnoor, 1990; Rajasekaran et al., 2005).

The liver is the important insulin-dependent organ, which plays a vital role in glucose and

lipid homeostasis and it is severely affected during diabetes (Giacco et al., 2010). Pancreatic 8
cells are the source of insulin production and are extremely susceptible to oxidative stress
(Jingjing Wang et al., 2010). oxidative stress has also been proposedto play a role in the
pathogenesis of hepatic tissues damage (Ha et al., 2001; Amarapurkar et al., 2002; Kashihara
et al., 2010). However, during pathological conditions, the decline free radical production and
the protective antioxidant defense system may cause ROS-induced tissue damage including
hepatic injury (Gerstein et al., 2007; Giacco et al., 2010; Baynes et al., 2010).
Earlier, hormone therapy using insulin is one of the classical approaches to treat diabetes.
Though it is promising, the ineffectiveness of oral insulin therapy against diabetes limits the
insulin therapy, moreover, the insulin formulations including biguanides, sulfonylureas, glinides
and glitazones (Lorenzi et al., 2011; Singh et al., 2011) were causes side effects like
hematological and gastrointestinal reactions, brain damage and disturbances of liver and
pancreas functions (Takamoto et al., 2011).

Recent approaches suggest that treatment of diabetes should not only focus on insulin
secretion but also on antioxidant protection of the b-cell. This may facilitate the repair of b-cells
undergoing damage by oxidative stress secondary to hyperglycemia. World Health Organization
has recommended that the evaluation of traditional medicinal plants treatment for diabetes were
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effective, non-toxic, with less or no side effects and is considered being excellent candidates for

oral therapy (Liu et al., 2013).

Nature provides us many plants to treat many diseases among them we selected natural
miracle medicinal plant Aloe vera and pride fruit of India the mango (mangifer Indica)to treat
Diabetes mellitus. Aloe vera is a wonderful succulent plant widely used in traditional medicine.
It contains 75 active compounds like anthraquinones, saponins, carbohydrates, chromones,
hormones, minerals, vitamins, enzymes, lignin, salicylic acids, and amino acids and it has many
biological activities (Hamman, 2008; Sharrif Moghaddasi et al., 2011). Many studies suggest
that it has anti diabetic properties by controlling the blood glucose level, biochemical parameters
and antioxidant stress enzymes in an alloxan or streptozotocin induced diabetic animal models
(Guru Sekhar et al., 2010; Sadak Basha et al., 2010; Radha Madhavi et al., 2012).

Mangifera indica belongs to family Anacardiaceae and usually known as mango. It is
used in traditional medicine for the cure of various ailments due to presence of more bioactive
constituents like carotenoids, tocopherols, ascorbic acid, dietary fiber, and the phenolic
compounds mangiferin, gallic acid and quercetin (USDA, 2005).The stem bark and leaves
aqueous extract of mango was reported in lowering of blood glucose in streptozotocin-induced
diabetic rats (Muruganandan, et al., 2005) and glucose-induced hyperglycemia in rats and
mice. High-fat diet fed mice showed positive effect on body composition, blood glucose and
lipid profile on supply of freeze-dried mango pulp. Recent studies on Aloe vera fresh juices and
Mango pulp showed a hypoglycemic effect by decreasing glucose levels and retaining serum
enzymes (Chandraprakash et al., 2020). Based on these facts, this research is designed to
correlate antioxidant and antidiabetic effects of Aloe vera and mango pulp in experimentally
induced diabetes in vivo in rats.

2. MATERIALS AND METHODS
2.1 Plant Material Preparation:
2.1.1Aloe vera extract:

Aloe vera solid translucent gel in the center of the leaf was collected and homogenized
result in mucilaginous, thick and straw colored homogenate was obtained then filtered with filter
paper to avoid fibrous particles in gel. Aloe vera gel was extracted freshly every day before
dosing (300mg/kg body weight)throughout the experimental period and administered to rats
daily by oral gavage.

2.1.2 Mango pulp:

Mango (Mangifera indica) pulp was purchased from the Srini food park Pvt. Ltd,
Chittoor, Bangarupalem. Mango pulp was stored in refrigerator, 5 gms of mango pulp was mixed
in 10ml of distilled water daily and administrated orally(300 mg/kg BW) to the rats.

2.2 Chemicals:

Chemicals used in this study were purchased from Sigma Chemical Co. (St. Louis, MO,
USA) and plastics from Nunclon (Roskilde, Denmark).

2.3 Animals:
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Male Wistar albino rats 48 in number weighing around 180 + 200g of 3 months old

obtained from animal house of Bangalore were used for this study. Animals were group housed
in clean polypropylene cages contains 6 rats/cage, they were maintained at a room temperature
of 22 + 30C, humidity of 30-70% with 12h light/dark cycle and feed with standard rat pellet
supplied by Hindustan Lever Ltd., Bangalore, India and water was supplied ad libitum through
plastic bottle provided with nipples. Animals were identified with tail marking using permanent
marker. This study was carried out according to guidelines for the care and use of laboratory
animals and approved by the Institutional Animal Ethical Committee at Sri Venkateswara
university, Tirupati, India.

2.3.2 Induction of Diabetes:

After fasting for 18 hours, Group IV,V,VILVII, and VIII rats were injected
intraperitonially with a single dose of Streptozotocin (STZ) (40 mg/kg), which is prepared
freshly by dissolving in 0.1 M cold sodium citrate buffer, (pH 4.5). After injection, they had a
free access to food and water, later given 5% glucose solution to drink overnight to counter
hypoglycemic shock. After 96 h of streptozotocin injection, rats with moderate diabetes having
glycosuria and hyperglycemia (blood glucose range of above 250 mg/dl) were considered as
diabetic rats and used for the experiment.

2.3.1 Experimental Design:

The animals were randomized and grouped into eight groups. Out of VIII groups, Group
I, 11, 111 were selected as control group and group IV, V, VI, VII and VIII as experimental
groups. Group | act as control which is fed with standard diet. Group 1l rats were nourished with
standard diet and supplemented with 300 mg/kg BW of mango pulp. Group Il rats were
nourished with standard diet and supplemented with 300 mg/kg BW of Aloe vera gel . Group IV
rats were nourished with standard diet and STZ induced diabetic group. Group V rats were STZ
induced diabetic group and treated with 300 mg/kg BW of Aloe vera gel. Group VI rats were
STZ induced diabetic group and treated with 300 mg/kg BW of mango pulp. Group VII rats were
STZ induced diabetic group and treated with Aloe vera gel and mango pulp in 1:1 (300+300 mg/
kg) ratio. Group VIII rats were STZ induced diabetic group and treated with 600 pg/kg BW of
Glibenclamide (Standard drug).

The animals were sacrificed after 24 hrs of the last treatment (21 day) by cervical
dislocation and the liver and pancreatic tissues were isolated. The tissues were washed with ice-
cold saline, and immediately stored in deep freeze at -80°C for biochemical analysis and
enzymatic assays (Table 1).

Lipid peroxidation and Anti-oxidative enzymes:

The 5% homogenate (w/v) of liver and pancreas tissues were prepared in 50 mM iced up
phosphate buffer (pH 7.0) contain 0.1 mM EDTA. Centrifugation was carried out at 10,000 rpm
for 10 min at 4 °C. The supernatant was separated and used for the enzyme assays of SOD and
CAT.

Superoxide dismutase (SOD - EC: 1.15.1.1)
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Superoxide dismutase activity was calculated by measuring the optical density at 480 nm

for 4 min in Hitachi U-2000 spectrophotometer according to the process of Misra and Fridovich,
(1972). The oxidation of epinephrine was inhibited by the enzyme was equal to one unit of SOD
activity. The assay mixture contains supernatant, carbonate buffer (0.05 M, pH 10.2, containing
0.1 mM EDTA) and to it 30 mM epinephrine (in 0.05% acetic acid) was added.

Catalase (CAT - EC: 1.11.1.6)

The catalase activity was considered by decreasing the velocity at 240 nm in UV -
spectrophotometer according to the method of Hugo Aebi 1984. Ethyl alcohol was added to
supernatant and kept in an ice bath for half an hour. Then Triton X-100 RS was added. The
reaction mixture containing 200 pul of phosphate buffer and 50 pl of supernatant to it 250 pl of
0.066 M H202 (in phosphate buffer) was added. One unit of activity is equal to the moles of
H202 degraded / mg protein / min.

Lipid peroxidation:

The TBARS levels, measured as an index of malondialdehyde production and hence lipid
peroxidation, were assessed in the tissues by the method of Sato, et al., 1979 as previously
described. In brief, tissue supernatant (0.2 ml) was added to test tubes containing 4.0 ml of 0.042
M sulphuric acid (H2 SO4). To this 0.6 ml of phosphotungstic acid (10% solution) was added
and the tubes were vortexed and centrifuged at 1088 g for 10 min. The supernatant was discarded
and 2.0 ml of H2 SO4and 0.3 ml of phosphotungstic acid were added to the pellet. The tubes
were vortexed, centrifuged again and supernatant was discarded. The pellet was suspended in 4.0
ml of distilled water and 1.0 ml of thiobarbituric acid reagent (mixture of equal volumes of
0.67% thiobarbituric acid aqueous solution and glacial acetic acid, pH 3.4). The reaction mixture
was heated at 95 °C for 60 min. After cooling, 5.0 ml of n-butanol was added to each tube, and
the tubes were vortexed for 20 s and then centrifuged at 1088 g for 15 min. The n-butanol layer
was used for fluorometric measurement at 553 nm emission and 515 nm excitation.
Tetraethoxypropane was used as a standard and the results were expressed as nmol TBARS}mg
protein.

Aspartate aminotransferase (AAT) (E.C.2.6.1.1)

Aspartate aminotransferase activity in the mitochondrial fraction of rat liver and pancreas
was assayed by using the method adopted as described by Bergmayer and Bruns 1965. The
reaction mixture contained100 uM phosphate buffer (pH : 7.4), a-ketoglutaric acid (20 uM), L -
aspartic acid (20uM), Enzyme source and distilled water were added and incubated at 37°C for
30 min and then 2,4-dinitrophenyl hydrazine (0.01 M) added and allowed to stand at 20 min and
then yellow colour complex formed on addition of NaOH (0.4 N). The reaction was measured at
545 nm in a UV-VIS spectrophotometer against NaOH blank. The enzyme activity was
expressed as p moles of pyruvate formed / mg protein /min.

Alanine aminotransferase activity (ALAT) (E.C.2.6.1.2)

Alanine aminotransferase activity in the mitochondrial fraction of rat liver and pancreas

was assayed at 545 nm in a UV- spectrophotometer by the method of Reitman and frankel
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1957 as described by Bergmayer and Bruns 1965. The reaction mixture contains phosphate

buffer (100 uM) pH : 7.4 a-ketoglutaric acid (20 uM), Alanine (100uM). Enzyme and distilled
water were added and allowed it to stand for 20 min and then NaOH (0.4 N) was added. Yellow
colour was observed. The enzyme activity was expressed as pu moles of pyruvate formed / mg
protein /min.

Estimation of protein in enzyme source

Protein content in the enzyme source was estimated by the Lowry method (Sharrif
Moghaddasi et al., 2011)using bovine serum albumin as standard.

Statistical analysis

The data were statistically analyzed using One-way Analysis of Variance (ANOVA)
followed by Dunnet’s t-test and ‘p’ value <0.05 was considered significant. The data were
presented as mean + S.D. and analysis was carried out by using SPSS 16.0.1 program.

3. RESULTS:

The results of this investigation is summarized and presented in tables. Present changes all
groups comparisons were made and against control group without treatment.

Total protein

Total protein content (Table 2) in untreated control rats liver and pancreas found to be
140.24g and 136.54g respectively. No significant change observed in total protein content of
liver and pancreas tissues of control rats treated with Aloe vera and mango pulp when compared
with untreated control groups. Significant reduction observed in protein content of liver and
pancreas of diabetic rats. Recovery in total protein content of liver and pancreas was evident in
treatment groups (Group V, VI and VII) and also recovery in treated group with Aloe vera and
mango pulp in combination is comparable with known standard drug values.

Antioxidative Enzymes Activity

The activity of SOD (Table 3 and 4) in control rats was found to be 19.14 and 2.08 mg protein /
min in liver and pancreatic tissue respectively. In the Group-Il and 11, where rats were control
but treated with Aleo vera gel and mango pulp respectively the SOD activity of liver and
pancreas is comparable with control. In Group-1V, STZ treated animals the activity was found
significantly decrease in both liver and pancreas tissue. Group-V and VI had showed increased
activity when compared to Group-I1l and activity showed by group VII animals is comparable
with effect showed by standard drug.

The Catalase (CAT) activity (Table 3 and 4) is significantly reduced in liver and
pancreatic tissue of diabetic rats when compared with control animals. In Group-11 and 111, the
activity was slightly increased with no significance. Group- V, VI and VII animals showed
decreased in catalase activity when compared to control rats whereas they had showed increased
activity when compared to group-1V rats and activity showed by group VII animals is
comparably higher than the effect showed by standard drug.

The activity of AAT (Table 3 and 4) in control animals was found to be 6.80 and 1.90 mg
protein/min in liver and pancreas tissues respectively. Diabetic rats were showed significant
reduction in AAT activity of liver and pancreas tissues. The control groups animals treated with
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Aloe vera and mango plup were showed slight increase in activity of AAT in both liver and

pancreas tissues. Group- V,VI and VII animals showed decreased in AAT activity when
compared to control rats whereas they had showed increased activity when compared with
diabetic rats. Animals treated in combination of Aloe vera and mango pulp were showed slight
increase in AAT activity when compared with animals treated with Aloe vera and mango pulp
individually and the values were comparable with the values of standard drug treated animals.

The activity of ALAT (Table 3 and 4) in control rats was found to be 3.67 and 2.08 mg
protein/min in liver and pancreas respectively. In Group-11 and I1l, where rats were control but
treated with Aloe vera gel and mango pulp were showed slightly increase activity in Liver and
pancreas. Diabetic rats shows significant reduction in activity in both liver and pancreas. Group-
V, VI and VII rats showed increased levels of activity when compared to diabetic rats. Animals
treated in combination of Aloe vera and mango pulp were showed slight increase in ALAT
activity when compared with animals treated with Aloe vera and mango pulp individually and
the values were comparable with the values of standard drug treated animals.
Lipid Peroxidation

As per results mentioned in table 5, statistically significant increase observed in lipid
peroxidation of diabetic rat liver and pancreas tissue. Lipid peroxidation activity in Control
group animals treated with aloe vera and mango pulp found to be comparable with control
animals without treatment. Significantly reduced lipid peroxidation was observed in diabetic
animals liver and pancreatic tissue treated with aloe vera and mango pulp individually and in
combination when compared with diabetic animals. lipid peroxidation in liver and pancreas
tissues of diabetic animals treated with aloe vera and mango pulp in combination is comparable
with the changes noted in standard drug treated diabetic animals.
Discussion

In our study, a drastic increase in the concentration of TBARS was observed in the
pancreatic and liver tissue of diabetic rats. Higher levels of lipid peroxides and low SOD and
CAT activity indicate an oxidative stress condition. Treatment of diabetic rats with the
combination of Aleo vera and mango pulp significantly increased the levels of nonprotein thiols
in liver as well as in pancreatic tissues of rats as compared to pathogenic diabetic rats. Compared
to all the experimental rat’s group-VII rats are showed best therapeutic results. Many
experimental studies suggest that mango pulp treated diabetic rats might protect the prevention
of liver and kidney tissue dysfunction against the cytotoxic action of STZ (Liu et al., 2013).
Muruganandan et al., 2005 investigated the effect of Mangifera indica on hyperglycemia,
atherogenicity, and oxidative damage to cardiac and renal tissue in streptozotocin- induced
diabetic rats. The reported pharmacological activities of mango pulp include antioxidant,
antidiabetic, radioprotective, antitumor, anti-inflammatory, which may support the numerous
traditional therapeutic uses of the plant (Severi et al., 2009). Streptozotocin (STZ) exerts
selective toxicity related to pancreatic B cells. STZ administration causes reduction in the
number of B-cells and induces hyperglycemia (Kaleem et al., 2006). The STZ-induced diabetes
is associated with the chronic hyperglycemia be able to cause oxidative stress (Gondi et al.,
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2015), which lead to the cellular tissue damage and excess production of reactive oxygen species

(ROS) especially to cytotoxicity in B-cells, thus decreasing the synthesis and release of insulin
and also affecting the pancreas. Kakkar et al.,1984 reported that streptozotocin induced diabetes
rats was being reduced SOD and GSH activity observed in the liver and kidney with progression
of diabetes may be due to non-enzymatic glycosylation of the enzyme, which happens in a
diabetic state.

Mango pulp has a high antioxidant activity and contains flavonoids and phenols,
respectively, which higher than that found in aloe veragel. Mango is regarded as the king of all
fruits, having a rich dietary source, antioxidants like vitamin E, C, A, and phenolic compounds.
The Aloe-mango juice blends the antioxidant activity of mango juice increased as the
concentration of gel in the mixtures increased as the gel contains a variety of active compounds,
i.e., phenolic compounds, vitamins, flavonoids and tannins (Nejatzadeh-Barandozi 2013;
Radha et al.,2015; Taukoorah et al.,2016). Both animal and human studies suggest that mango
pulp maintains some glucose-lowering properties. The possible mechanism mango pulp
hypoglycemic action may be through potentiating the plasma insulin effect by increasing either
pancreatic secretion of insulin from regenerated B-cells. Moreover, it has decreased from bound
insulin response in type 2 diabetic patients also suggests that mango is well tolerated in diabetics
(Corrales Bernal, et al., 2014). Mango pulp has been decreased the levels of the pancreas
thiobarbituric acid reactive substance (TBARS) could be due to the increase in free radicals and
decrease in non-enzymatic antioxidants.

Over the past 10 years, researchers and food manufacturers have been increasingly
interested in the potential of polyphenols mainly because of their antioxidant properties, their
abundance in our diet, and their role in the prevention of various oxidative stress-related diseases
such as cancer, cardiovascular disease and neurodegeneration (Choudhary et al., 2009). The
same pattern in the content of phenols was observed in the juice for the flavonoids, and thus the
highest flavonoid content (6.2 mg/100ml) was reported for 25 percent of Aloe supplemented
mango juice. Dietary intake of flavonoids was associated with a lower risk of both heart disease
and cancer, probably associated with the antioxidant activity of these compounds. While mango
pulp has a high nutritional value, it can be recommended to complement Aloe vera gel to
produce high-quality functional mango juice rich in some bioactive compounds. The functional
food consists of conventional foods containing naturally occurring bioactive substances and
bioactive enriched food (e.g., probiotics, antioxidants) (Goldberg 1994) Phytochemicals and
functional foods constituents have been associated with the prevention and/or treatment of at
least four of the leading causes of death in the U.S.A. cancer, diabetes, cardiovascular disease,
and hypertension, along with the prevention and/or treatment of other medical diseases including
neural tube defects (Esterbauer et al., 1990).

AAT and ALAT are essential hepatic metabolic enzymes that indicate liver damage by

xenobiotics or other causes; when liver damage occurs, these enzymes are released from the liver
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into the blood serum. Consequently, the activities of AAT and ALAT are considered to indicate

the degree of liver damage. Data in Table 1 revealed significant differences in the levels of AAT
and ALAT in all groups. Group VII showed an highest level of increase in the activities of AAT
and ALAT as compared to those observed in other groups. During diabetes, there was a
significant elevation of lipid peroxidation (MDA) compared to the normal group. Aloe gel and
mango pulp treatment (group VII) prevented MDA changes that indicated the beneficial effect of
Aloe gel and its protective efficacy against oxidative stress. The present study differs from others
in that we specifically measured the indices of oxidative stress (TBARS and antioxidant
enzymes) during the early development of diabetes. We have shown that there is an increase in
the levels of MDA and the activity of antioxidant enzymes in the liver and pancreas during the
progression of diabetes. MDA were measured as an index of malondialdehyde production.
Oxygen free radicals are suggested to increase lipid peroxidation (Behrens et al., 1991). The
increase observed in MDA levels of liver and pancreas could be due to increased levels of OFRs
despite an increase in the activity of antioxidant enzymes which we have shown. The increase
could also be due to a decrease in the non-enzymic antioxidant (Parinandi et al, 1990). The
increase in MDA after the experimental period diabetes induced rats (Group-I1V) liver and
pancreas suggests that lipid peroxidation occurs well after induction of hyperglycaemia. The
magnitude of increase in MDA levels in liver was lower compared with pancreas suggesting that
other factors may be responsible in the liver for resistance against oxidative stress. A similar
observation in the heart was made by Parinandi et al, 1990.The accumulation of MDA during
progression of diabetes may play a role in pancreatic and hepatocyte damage associated with
diabetes. In fact, it has been shown that exposure of pancreas to OFRs in vitro causes increased
lipid peroxidation correlated with structural damage and loss of cellular integrity (Misra and
Fridovich.,1972; Thaete et al., 1985). Our study showed that after supplementation of Aleo vera
and mango pulp there are increasing pancreatic B cell activity and decrease insulin resistance,
and hypolipidemic effect.

Conclusion:

The current study showed that induction of STZ leads to Antioxidant, oxidative
imbalance on the albino rat lipid peroxidation had direct correlation with STZ induced rats in
Group-1V. Hence, we conclude that the combination of Aloe vera and mango pulp offers
protection of B-cells against reactive oxygen species-mediated damage by enhancing cellular
antioxidant defense and reducing hyperglycaemia in chemically induced diabetes.
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Tables
Table 1: Tabular Representation of Experimental Design.
Group No. Igia(;[:zzr: Treatment (rr[l)g;)/f;) No.of animals/group
I - - 0 6
] - Mango pulp 300 6
Il - Aleo vera Gel 300 6
v STZ - 40 6
\/ STZ Mango pulp 300 6
VI STZ Aleo vera Gel 300 6
Vii sTZ Mango pulp + Aleo 55, 309 6
vera Gel
VIl STZ Glibenclamide 600 ug/kg 6

Table 2: The Level of Total Protein in Control and Treated Animals

Group  Group Group Group Group Group Group  Group

Tissue | I 1 IV Vv VI vIL VI
14024 14183 14203 99.84  137.92 13263 13963 13435
+14.06 +1453 +14.83  +0.66  +12.95 1273 #1313 +12.08

Liver - 113 1.8 2881  -165 -543  -043  -4.20
NS NS P<0.0001 NS NS NS NS
13654 133.07 137.36 7381 12424 11635 131  129.29
+1354 +13.01 +1335 +7.24  +1185 954 #1231 +11.76
Pancreas - -2.54 0.60 -45.94 -9.01 -14.79  -4.06 -5.31

NS NS P<0.0001 NS 0.0276 NS NS

Values are mean, = S.D. of 6 individual Rats
NS indicates No significant change. P <0.0001 statistically significant
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Table 3: The levels of Antioxidant in Liver Tissue of Control and Experimental Rats

Group Group  Group Group  Group Group Group Group

Parameter | I 1l W v VI VI VI
SOD 19.14 19.16 19.19 4.88 14.22 13.29 1891 18.66
superoxide +142 143 +1.41 +0.31 +1.33 +1.32 +1.58 1.74
anion reduced/ - 0.10 0.26 -7450 -25.71 -3056 -1.20 -251
mg NS NS P<0.000  P<0.000 P<0.000 ¢ NS
protein/min. 1 1 1
CAT (umoles 3414 3416 34.19 9.88 28.22 22.29 33.14 31.62
of H202 242 243 1241 +1.31 +2.33 +2.32 +2.38 +2.08
metabolized/m ~ 0.06 0.15 -71.06 -17.34 -3471 -293 -7.38
g protein/min) NS NS TO'OOO P 0.0003 TO'OOO NS NS
AAT (umoles 6.8 6.84 6.86 5.19 6.76 6.74 6.85 6.01
of pyruvate +0.61 +0.62 *0.63 +0.44 +0.52 +0.59 +0.60 +0.523
formed/ mg - 0.59 0.88 -23.68 -0.59 -0.88 0.74 -11.62
protein / min) NS NS P0.0001 NS NS NS NS
ALAT (un 3.67 3.68 3.72 2.02 3.35 3.13 3.59 3.64
moles of +0.32 033 0.34 +0.20 +0.24 +0.26 +0.28 +0.310
pyruvate - 0.27 1.36 -4496  -8.72 -14.71  -2.18 -0.82
formed/ mg NS NS P<O.000 s 0014 NS NS
protein / min) 1

Values are mean , + S.D. of 6 individual rats
NS indicates No significant change. P<0.05, P <0.0001 statistically significant

Table 4: The levels of Antioxidant in Pancreas tissue of Control and Experimental rats

Parameter  C'ouP Group  Group  Group  Group  Group  Group  Group

I ] Il v V VI VIl VIl
SOD 208 210 2.11 0.91 1.91 1.89 2.01 1.94
superoxide +0.20 +0.20 +0.21 +0.01 +0.16 +#0.14 +0.20 +0.13
anion reduced/ - 0.96 1.44 -56.25 -8.17  -9.13 -3.37  -6.73
mg protein/min. NS NS P<0.0001 NS NS NS NS

6327
Eur. Chem. Bull. 2023, 12 (Si6), 63146328



Evolution of modulatory effects of plant extracts on antioxidant and transaminases in liver and pancreas

of streptozotocin induced diabetic rats

Section A-Research paper
ISSN 2063-5346

CAT (umoles 9.80 9.81 9.83 1.65 7.97 6.04 8.94 7.98
of H202 +0.90 +0.92 +0.93 +0.02 +0.72 £0.62 +0.83 =0.75
metabolized/mg 0.10 0.31 -83.16 ;18.67 ;38.37 -8.78  -18.57
protein/min) NS NS P<0.0001 o0 o000 NS P 0.0012
AAT (i moles 190 1.99 2.00 1.11 1.85 1.76 1.96 1.80
of pyruvate +0.02 £0.02 £0.02 1+0.01 +0.02 £0.02 £0.02 0.12
formed/ mg 4.74 5.26 -41.58 -2.63  -7.37 3.16 -5.26
protein / min) NS P0.0033 P<0.0001 NS ZO 001 NS P 0.0033
ALAT (umoles 2.08  2.10 2.11 0.91 191 1.89 2.01 1.97
of pyruvate +0.20 +0.20 #0.21 +0.01 +0.16 £0.01 +0.20 0.14
formed/mg - 0.96 1.44 -56.25 -8.17  -9.13 -3.37 -5.29
protein / min) NS NS P <0.0001 NS NS NS NS
Values are mean , + S.D. of 6 individual rats
NS indicates No significant change. P<0.05, P <0.0001 statistically significant
Table 5: The levels of Lipid peroxidation in Liver and Pancreas tissue.
Tissue Group  Group Group Group  Group Group Group  Group
I ] i v \Y/ VI VIl VIl
4321  43.08  44.02 99.02 48.92 5321 4421  45.62
Liver 443 423  +4.07 +4.09 398 442  +323 1341
- -0.30 1.87 129.16 1321 2314 231 5.58
NS NS P <0.0001 NS P0.0006 NS NS
13.21 1318 13.12 39.02 1592 1721  13.82 16.89
+143  +1.23  +1.07 +4.09 198 +152 +147 £1.34
Pancreas
- -0.23 -0.68 195.38 2051 30.28 4.62 27.86
NS NS P <0.0001 NS P0.0072 NS 0.0153
Values are mean, + S.D. of 6 individual rats
NS indicates No significant change. P<0.05, P <0.0001 statistically significant
Ethics committee approval:
(No 10(i)/a/CPCSEA/IAEC//ISVU/Z00o/MBR/dt.08.07.2012)
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