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ABSTRACT

Objective: The main purpose of this study was to evaluate antihyperglycemic and antihyperlipidemic activities of methanolic extracts of an edible
gastropod (Achatina fulica) in alloxan-induced diabetic mice.

Methods: Alloxan (150 mg/kg, intraperitoneally [IP]) induced diabetic mice were treated with a methanolic extract of A. fulica (0.5 mg/dose/animal/IP)
for a period of 10-day. The effect of the extract on body weight, organ indices, blood glucose levels, total cholesterol (TC), high-density lipoprotein-
cholesterol (HDL-C), low-density lipoprotein (LDL) cholesterol, very LDL (VLDL) cholesterol, triglycerides (TGs), serum glutamic oxaloacetic
transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT), serum urea, and creatinine were assessed to divulge their activity in controlling
diabetes-related metabolic alterations.

Results: Gas chromatography-mass spectrometry analysis of aqueous A. fulica extract lead to the identification of 7 bioactive compounds, and the
major constituents of the extract were found to exert hypoglycemic activity. Diabetic animals with the treatment of A. fulica extract showed a significant
decrease in fasting blood glucose concentration (222.0+0.9 mg/dl) and a decrease in the levels of TC (105+32.3 mg/dl), LDL (31.6+25.8 mg/dl),
VLDL (22.76+0.27 mg/dl), and TG (113+3.3 mg/dl) and a potent elevation in the level of serum HDL-C (64.3+8.5 mg/dl) in the extract treated
animals when compared with the untreated. Liver marker enzymes such as SGPT and SGOT levels were further reduced in the treated group
(SGPT - 0.86 +0.004 IU/L, SGOT - 0.04+0.004 1U/L) after the IP administration of the gastropod extract. The levels of serum urea (6.1+0.94 mg/dl)
and creatinine (9.08+2.9 mg/dl) were also significantly decreased after treatment with the extract, respectively, compared to the mean values of the
diabetic group (6.31+1.38 mg/dl, 11.4+2.9 mg/dl).

Conclusion: This confirms the antihyperglycemic and antihyperlipidemic activity of A. fulica extract in alloxan-induced diabetic animals. From the

present study, it can be concluded that the gastropod extract seems promising for the management of diabetes mellitus.
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic diseases characterized
by hyperglycemia resulting from defects of insulin secretion and
increased cellular resistance to insulin [1]. DM is ranked seventh
among the leading causes of death and is considered third when its
fatal complications are taken into account. In people with diabetes,
either not enough insulin is produced or it is not working properly,
and therefore, glucose builds up in the blood [2]. Statistical projections
about India suggest that Indians are genetically more susceptible to
diabetes, and the World Health Organization predicts the number
of diabetic persons in India would go up to 40 million by 2010 and
to 74 million by 2025 [3].

Experimental induction of DM in an animal model is essential for the
advancement of our knowledge and understanding of the various
aspects of its pathogenesis and ultimately finding new therapies and
cure. Alloxan produces diabetes in a large number of species of animals
by a selective destruction of the beta cells of islets of Langerhans [4].
Alloxan is selectively toxic to insulin-producing pancreatic beta cells
because it preferentially accumulates in beta cells through uptake via
the glucose transporter. Alloxan diabetes has been commonly utilized
as an animal model of insulin-dependent DM, i.e. Type 1. Typical DM
will develop about 24-48 hrs after the injection of a diabetogenic dose
of alloxan when it is administered intraperitoneally (IP) [5]. The IP dose
of 150 mg/kg body weight may be sufficient for inducing diabetes in
the mice [6].

Diabetes treatment comprises one or more of the following modalities:
Medical nutrition therapy, exercise, insulin, and non-insulin agents,
including oral medications and the non-insulin injectable drug
exenatide [7]. The modern oral hypoglycemic agents produce
undesirable side effects, and so the management of diabetes is a global
problem until now, and successful treatment is not yet discovered. Thus,
alternative therapy is required [8]. More than 400 plant species were
reported to have hypoglycemic activity, and most of the antidiabetic
natural products were, so far, isolated from plants. In contrast, marine
bacteria and fungi are poorly investigated for antidiabetic activity
but may be of great promise in the search for new antidiabetic
drugs for the future [9]. “Bioactive compounds” are extra nutritional
constituents that typically occur in small quantities in foods. Among the
marine invertebrates, the molluscs are a potential source of bioactive
substances. Many studies on bioactive compounds from gastropods have
been reported worldwide [10]. Many studies on bioactive compounds
from molluscs exhibiting antitumor, antileukemic, antibacterial, and
antiviral activities have been reported worldwide [11].

It has been noted that snail meat contains a low level of sodium,
cholesterol, and high level of potassium; hence, it is used in the
treatment of arteriosclerosis, anemia, high blood pressure, and
other fat-related ailments. Snail is also said to be rich in mineral salt,
e.g,, calcium, phosphorus, iron, and copper which are very helpful for
the body of its consumers. Hypertension can also be cured by fluid
produced by snails.
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No works have been done on determining the antidiabetic activity of the
edible snail. Therefore, the present study was undertaken to evaluate
the effectiveness of edible natural product of Achatina fulica in alloxan-
induced diabetic mice for its antihyperglycemic and antihyperlipidemic
activity.

METHODS

Gastropod collection

The gastropod species A. fulica (Ferussac, 1821) a giant African snail
was collected from the Karunya University Campus and identified as
A. fulica by Dr. V. Deepak Samuel (Project Support Associate, UNDP-
GEF, Energy and Environment Unit, United Nations Development
Programme, India) who is a mollusc expert and also a member of the
Tamil Nadu Forest Department endangered animals group.

Preparation of gastropod extract

The edible gastropod meat was separated and washed in distilled water
and dried in hot air oven at 50-55°C. The dried meat was then powdered
and extracted overnight by stirring with 10 volumes of 75% methanol.
The supernatant was collected after centrifuging at 3000 rpm for
10 minutes. Then, the solvent was allowed to evaporate using rotary
evaporator at 45°C. The yield of the extract was 10%.

Experimental animals

Inbred BALB/C (6-8 weeks) mice, weighing 23-28 g, were obtained
from Pasteur Institute, Breeding Section, Coonoor. The animals were
housed in ventilated plastic cages at 37£1°C, 40£10% humidity, and 12-
12-hrs light-dark cycles during the experimental period. The animals
were fed with normal mouse chow (Sai Feeds, Mumbai, India) and given
water ad-libitum. All animal experiments were conducted according to
the rules and regulations of Animal Ethics Committee, Government of
India.

Experimental induction of diabetes

Experimental diabetes was induced in overnight fasted mice by
single IP injection of alloxan monohydrate (Sigma-Aldrich Chemicals,
Pvt., Ltd., Bengaluru) dissolved in sterile normal saline at a dose of
150 mg/kg body weight. After 72 hrs of alloxan injection, the mice with
persistent hyperglycemia the blood glucose range of above 250 mg/dl
were included in the study. All other chemicals and reagents used were
of analytical grade.

Experimental design

The animals were divided into four groups of six animals each as

follows:

e Group 1: Control animals, received normal feed without any
treatment (normal healthy control)

e Group 2: Animals were induced with alloxan monohydrate
(150 mg/kg b.w) (untreated diabetic control)

e Group 3: Animals received A. fulica (0.5 mg) methanolic extract
dissolved in 1% gum acacia IP for 10 consecutive days alone (negative
control)

e  Group 4: Diabetic mice received A. fulica (0.5 mg) methanolic extract
dissolved in 1% gum acacia IP for 10 consecutive days (treated
group).

Experimental procedure

At the end of the experiment, animals from each group were sacrificed
by cervical dislocation for biochemical and histopathological studies.
Blood was collected on decapitation and serum was separated by
centrifugation at 3500 rpm for 10 minutes. Tissues such as liver, kidney,
and pancreas were excised immediately and thoroughly washed in
ice-cold saline. The liver was collected and used for histological studies.

Biochemical assays

Attheend of 0™, 2", 4, 6%, 8™ and 10 day, blood samples were collected
in tubes containing potassium oxalate and sodium fluoride solution
for the estimation of blood glucose according to the ortho-toluidine
method described by Sasaki and Matsui [12]; serum total cholesterol
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(TC) and high-density lipoprotein-cholesterol (HDL-C) levels described
by the method of Pierre et al. [13]; low-density lipoprotein-cholesterol
(LDL-C) and very LDL-C (VLDL-C) determined by the method of
Friedewald et al. [14]; triglyceride (TG) assay using glycerol phosphate
oxidase-phenol + aminophenazone method described by McGowan
et al. [15]; serum glutamic pyruvic transaminase (SGPT) and serum
glutamic oxaloacetic transaminase (SGOT) levels estimated by Reitman
and Frankel [16]. Levels of serum urea and creatinine were determined
by Marsh et al. method and Brod and Sirota, respectively [17-19].

Statistical analysis

The experimental data were expressed as mean + standard deviation.
The significance of difference among the various treated groups and
control groups were analyzed by means of one-way ANOVA followed by
Dunnett’s multiple comparison test using GraphPad InStat 3.0 Software
(San Diego, CA, US). Changes were considered to be statistically
significant if the p<0.05.

RESULTS AND DISCUSSION

Bioactive components in methanolic extract of A. fulica were identified
by gas chromatography-mass spectrometry (GC-MS) analysis (Fig. 1).
GC-MS analysis revealed the presence of 1,2-benzene dicarboxylic
acid, dibutyl ester, linoleic acid, methyl arachidonate, eicosatetraenoic
acid, octadecadienoic acid, 13-methyltetradecanoate, and tridecanal
indicating the role of these compounds in the observed effect. The active
principles with their retention time, molecular formula, molecular
weight, and reverse fit factor are shown in Table 1.

Studies have shown that conjugated linoleic acids (CLA) exert a
protective effect in animal models of DM. The supplementation
significantly resulted in increased fasting glucose concentration and
reduced insulin sensitivity [20]. CLAs alters lipid metabolism and
reduced the TC, TGs, LDL-C, and increased HDL-C [21]. Suresh and Das
showed that alloxan-induced in vitro cytotoxicity can be prevented by
oral administration of arachidonic acid in experimental animal models
suggesting that polyunsaturated fatty acids may be useful to prevent
diabetes [22]. The two major long-chain w3 polyunsaturated fatty
acids, eicosapentaenoic acid and docosahexaenoic acid, found in the
gastropod have been proved to be essential for many functions in the
humans [23].

The emerging insulinopenia causes a state of experimental DM called
“alloxan diabetes.” Alloxan diabetes is a form insulin-dependent diabetes
the endocrine pancreas; occlusion of the arterial blood supply to the
pancreas prevents access of the injected alloxan to the beta cells [24].

Effect of A. fulica extract on body weight and organ weight of
alloxan-induced mice

The effect of A. fulica extract on body weight and organ weight of
alloxan-induced mice was depicted in Tables 2 and 3, respectively.
Normal control animals were found to be stable in their body weight
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Fig. 1: Total ionic chromatogram (gas chromatography-mass
spectrometry) of methanolic extract of Achatina fulica
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Table 1: Bioactive components identified in methanolic extract of A. fulica by GC-MS analysis

S.No. RT Rfvalue Name of the compound Molecular formula REV MW
1 17.452 63.000 1,2-Benzene dicarboxylic acid, Dibutyl ester C,H,,0, 966 278
2 18.913 63.000 Ethyl linoleate, Linoleic acid C,,H,,0, 865 308
3 20.944 63.000 Methyl arachidonate, Eicosatetraenoic acid C,,H,,0, 820 318
4 21.064 63.000 Octadecadienoic acid C,H,,0, 899 294
5 16.722 63.000 13-methyltetradecanoate C,H,,0, 955 256
6 15.552 63.000 Tridecanal C,H,0 974 198
7 23.696 63.000 Propylhexedrin propionyl C,,H,,ON 704 211

RT: Retention time, REV: Reverse fit factor, MW: Molecular weight, A. fulica: Achatina fulica, GC-MS: Gas chromatography-mass spectrometry

Table 2: Effect of A. fulica extract on body weight of
alloxan-induced mice

Group Body weight (g)
Group I (normal healthy control) 25.6+1.58
Group II (untreated diabetic control) 24.3+¥1.71

Group III (negative control) 21.5+0.89
Group IV (treated group) 29.7+1.46*

Values are expressed as mean+SD, *p<0.05. SD: Standard deviation,
A. fulica: Achatina fulica

Table 3: Effect of A. fulica extract on organ weight of
alloxan-induced mice

Group Weight of Weight of
liver (tissue kidney (tissue
weight/10 g b.wt) weight/10 g b.wt)

Group I (normal 2.108+0.27 0.326+0.014

healthy control)

Group II (untreated 1.58+0.11* 0.55+£0.031**

diabetic control)

Group III (negative 1.6+0.04 0.51+0.07

control)

Group IV (treated 1.88+0.15* 0.41+0.05*

group)

Values are expressed as mean+SD, *p<0.05, **p<0.01. SD: Standard deviation,
A. fulica: Achatina fulica

(25.6£1.58, p<0.001) but the alloxan-induced diabetic mice showed a
significant reduction (24.3+1.71, p<0.001) during the period of study.
The diabetic animals treated with A. fulica extract showed increments
in their percentage mean body weights (29.7+1.46, p<0.001). Similarly,
alloxan caused body weight loss was also regained to its normal control
values by Prosopis cineraria bark extract treatment [25]. The decrease
in body weight could be due to the excess breakdown of tissue proteins
or may be due to derangement of metabolic pathways [26]. Mice treated
with the extract showed a progressive increase in their percentage
mean body weights. This could be explained by protein sparing action,
i.e. gluconeogenesis from muscle protein (ketogenic amino acid) would
result in a decrease in total protein [27].

Organ indices for liver and kidney were measured as tissue weight
per 10 g body weight. The liver and kidney indices were significantly
different in the diabetic control compared to the normal healthy control
animals, and the liver index was significantly higher in the treated group
(1.88+0.15 g) compared to the diabetic group (1.58+0.11 g). However,
no such significant differences in kidney index were seen between the
treated groups and the untreated diabetic group. Increased breakdown
of glycogen, pronounced gluconeogenesis, enhanced catabolic
processes such as glycogenolysis, lipolysis, and proteolysis triggered
by a lack of insulin or cellular glucose in diabetes might be responsible
for the reduction in liver weight of diabetic animals. Glomerular cell
proliferation accompanied with glomerular enlargement caused an
increase in kidney weight of alloxan-induced diabetic rats [28].

Effect of A. fulica extract on fasting blood glucose level of alloxan-
induced mice

Mohan and Das (2001) reported that animals which received a single
alloxan injection developed Type I diabetes demonstrated by high
blood glucose level (350-400 mg/dl) and this is in agreement with our
results that revealed a highly significant elevation in the blood glucose
in diabetic mice as compared with the normal [29]. So, effective control
of the blood glucose level is a key step in preventing diabetes. The mean
blood glucose concentrations of all the experimental animals were
estimated on the 2, 6, 16, and 24 hrs after the IP injection of alloxan
and on 2", 4% 6% 8™ and 10" day after the induction of diabetes,
respectively.

As shown in Table 4, a marked rise in fasting blood glucose level
(263+16.2 mg/dl, p<0.001) was observed in diabetic control when
compared to the normal control animals (92.55+2.6mg/dl, p<0.001).
Diabetic mice treated with A. fulica extract for 10 days showed a
significant reduction (222.0+0.9 mg/dl, p<0.001) in their blood glucose
levels. The increase in blood glucose levels may be due to the result
of the destruction of the beta cells of the pancreas by alloxan which
was brought back to normal in the diabetic mice treated with A. fulica
extract. The possible hypoglycemic mechanism of the extract may be
through potentiation of pancreatic secretion of insulin from B-cell of
islets or due to enhanced transport of blood glucose to the peripheral
tissues [30].

Determination of the effect of A. fulica extract on lipid profile

Effect of A. fulica extract on TC, HDL, LDL, and VLDL of alloxan-
induced mice

Hypercholesterolemia and hypertriglyceridemia have been reported
to occur in diabetic mice [31]. The present results showed that the
level of serum TC (147+56.6 mg/dl) was significantly elevated in the
diabetic control group as compared to the normal healthy control
(37.8£22.5 mg/dl, p<0.001). After supplementation with A. fulica
extract, the alteration in lipid metabolism was partially attenuated as
evidenced by decreased serum TC level (105+32.3, p<0.001) as shown
in Table 5. The higher concentration of TC observed in diabetic rats is
probably due to mobilization of free fatty acids from the peripheral fat
depots. Alterations in the erythrocyte membranes lipid composition
may be a reflection of alterations in the serum lipid profile [32].
Similarly, Sophia and Manoharan showed that oral administration
of Ficus racemosa bark extract to diabetic rats significantly (p<0.05)
normalized the levels of erythrocyte membrane cholesterol and
phospholipids and restored the status of TC level [33].

Low HDL-C concentration is one of the distinctive features observed
in diabetic dyslipidemia. The level of HDL-C was significantly reduced
in untreated diabetic mice (38.5+4.6 mg/dl) and these lowered levels
of HDL-C were enhanced significantly to 64.3+8.5 mg/dl (p<0.001)
because of treatment with A. fulica extract (Table 6).

Compared to normal control group, the levels of LDL-C
(94.14+41.1mg/dl) and VLDL-C (28.9+0.16 mg/dl) levels were
significantly (p<0.005) elevated in the diabetic control group. Both
LDL-C and VLDL-C levels were decreased to near normal level
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Table 4: Effect of A. fulica extract on fasting blood glucose of alloxan-induced mice

Group Blood glucose (mg/dl)

0™ day 2n day 4™ day 6" day 8 day 10 day
Group I (normal healthy control) 85.93+2.3 89.28+1.1 90.23+1.7 92.21+2.1 96.50+2.0 92.55+2.6
Group II (untreated diabetic control) 284.0+22.1%* 339.0+£20.4** 328.04£25.2%* 306.0£22.3%* 291.0£19.3** 263.0£16.2%*
Group III (negative control) 87.17+2.1 89.45+1.3 95.36+1.7 98.71+£1.2 100.0+3.3 101.0+2.3
Group IV (treated group) 327.0+11.9%* 302.0+22.3 334.0+12.6 270.0+9.3** 240.0+3.1** 222.0+0.9*

Values are expressed as mean+SD, *p<0.05, **p<0.01. SD: Standard deviation, A. fulica: Achatina fulica

(31.6+25.8 mg/dl and 22.76+0.27 mg/dl) in the extract treated
group (Tables 7 and 8). The increased levels of LDL in the diabetic
animals might be due to overproduction of LDL by the liver due to
the stimulation of hepatic TG synthesis as a result of free fatty acid
influx [34]. The reduction in the levels of LDL-C and VLDL-C were
restored significantly following treatment with the extract. This may
be attributed to increased clearance and decreased the production of
the major transporters of endogenously synthesized cholesterol and
TGs [35].

Serum TG levels were increased significantly in the diabetic group
(144+2.07 mg/dl). Administration of A. fulica extract to diabetic
mice brought down the level of TGs and thus reduced remarkably
(113#£3.3 mg/dl) in the treated group (Table 9). The deficiency of
lipoprotein lipase activity may contribute significantly to the elevation
of TGs in diabetes. Because Insulin is a potent inhibitor of lipolysis
since it inhibits the activity of the hormone-sensitive lipases in adipose
tissue and suppresses the release of TGs [36]. The diabetes-induced
hyperlipidemia might be due to excess mobilization of fat from the
adipose tissue because of underutilization of glucose. The extract
normalized all the lipid profile parameters and thus this extract could
attribute to antihyperlipidemic activity.

Effect of A. fulica extract on SGPT, SGOT, urea, and creatinine
levels of alloxan-induced mice

SGPT and SGOT levels act as indicators of liver function and restoration
of normal levels of these parameters indicate normal function of
the liver. The increase in the levels of transaminase reflects a clear
indication of cellular leakage and loss of functional integrity of the cell
membrane. In diabetic mice, the level of SGPT elevated significantly from
0.81£0.001 to 0.92+0.001 IU/L and the enzyme levels were resettled to
normal level (0.86+0.004 IU/L) after the IP administration of A. fulica
extract as shown in Table 10. Likewise, the level of SGOT was also raised
significantly from 0.066+0.001 to 0.07+0.001 IU/L in diabetic mice
(Table 11). Following the administration of A. fulica extract, the level of
SGOT (0.04+0.004 IU/L) was reduced significantly. The increased levels
of transaminases, which are active in the absence of insulin, because of
the availability of amino acids in the blood of diabetes, are responsible
for the increased gluconeogenesis and Kketogenesis observed in
diabetes. Thus, the extract significantly reversed the elevated marker
enzymes in alloxan-induced diabetic rats, i.e. SGOT and SGPT restored
to normal values indicates a revival of insulin secretion into circulations
and also its hepatoprotective effect.

The diabetic hyperglycemia induces the elevation of urea and creatinine
levels in diabetic rats, which are considered a significant marker of renal
dysfunction [37]. An increase in the level of serum urea in diabetic mice
(6.31+1.38 mg/dl) were found to be slightly decreased in the treated
mice (6.1+£0.94 mg/dl, p<0.001) (Table 12). In the diabetic mice, the
increased serum creatinine was noticed (11.4+2.9 mg/dl, p<0.001) and
it was found to be reduced significantly (9.08+2.9, mg/dl, p<0.001) in
the treated mice (Table 13). The significant elevations in serum urea
and creatinine levels indicate impaired renal function in diabetic
animals. Administration of A. fulica extract increased the serum urea
and creatinine levels by enhancing the renal function that is generally
impaired in the diabetic group.

Table 5: Effect of A. fulica extract on total cholesterol of
alloxan-induced mice

Group TC (mg/dl)
Group I (normal healthy control) 37.8+22.5
Group II (untreated diabetic control) 147+56.6*
Group III (negative control) 78.3+18.4
Group IV (treated group) 105+32.3*

Values are expressed as mean+SD, *p<0.05. TC: Total cholesterol, SD: Standard
deviation, A. fulica: Achatina fulica

Table 6: Effect of A. fulica extract on serum HDL-C of
alloxan-induced mice

Group HDL-C (mg/dl)
Group I (normal healthy control) 46.7+2.98
Group II (untreated diabetic control) 38.5+4.6*
Group III (negative control) 44.8+4.97
Group IV (treated group) 64.3+8.5*

Values are expressed as mean=SD, *p<0.05. HDL-C: High-density
lipoprotein-cholesterol, SD: Standard deviation, A. fulica: Achatina fulica

Table 7: Effect of A. fulica extract on serum LDL-C of
alloxan-induced mice

Group LDL-C (mg/dl)
Group I (normal healthy control) 32.9+14.4
Group II (untreated diabetic control) 94.14+41.1*
Group III (negative control) 18.2+£7.19
Group IV (treated group) 31.6+£25.8*

Values are expressed as mean+SD, *p<0.05. LDL-C: Low-density
lipoprotein-cholesterol, SD: Standard deviation, A. fulica: Achatina fulica

Table 8: Effect of A. fulica extract on serum VLDL-C of
alloxan-induced mice

Group VLDL-C (mg/dl)
Group I (normal healthy control) 20.56+0.29
Group II (untreated diabetic control) 28.9+£0.16**
Group III (negative control) 27.6+0.12

Group 1V (treated group) 22.76£0.27**

Values are expressed as mean+SD, **p<0.01. SD: Standard deviation,
A. fulica: Achatina fulica, VLDL-C: Very low-density lipoprotein-cholesterol

Table 9: Effect of A. fulica extract on serum TG of
alloxan-induced mice

Group Serum TG (mg/dl)
Group I (normal healthy control) 102+1.45

Group II (untreated diabetic control) 144+2.07**

Group III (negative control) 138+1.6

Group IV (treated group) 113+3.3*

Values are expressed as mean+SD, *p<0.05, **p<0.01. TG: Triglycerides,
SD: Standard deviation, 4. fulica: Achatina fulica
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Table 10: Effect of A. fulica extract on SGPT of
alloxan-induced mice

Group SGPT (IU/L)
Group I (normal healthy control) 0.81+0.001
Group II (untreated diabetic control) 0.92+0.001**
Group III (negative control) 0.82+0.004
Group IV (treated group) 0.86+0.004**

Values are expressed as mean+SD, **p<0.01. SD: Standard deviation,
A. fulica: Achatina fulica, SGPT: Serum glutamic pyruvic transaminase

Table 11: Effect of A. fulica extract on SGOT of
alloxan-induced mice

Group SGOT (IU/L)
Group I (normal healthy control) 0.066+0.001
Group II (untreated diabetic control) 0.07+0.001
Group III (negative control) 0.04+0.004
Group 1V (treated group) 0.04+0.004*

Values are expressed as mean+SD, *p<0.05. SD: Standard deviation,
A. fulica: Achatina fulica, SGOT: Serum glutamic oxaloacetic transaminase

Table 12: Effect of A. fulica extract on serum urea of
alloxan-induced mice

Group Serum urea (mg/dl)
Group I (normal healthy control) 3.39+0.36

Group II (untreated diabetic control) 6.31+1.38*

Group III (negative control) 5.1+0.23

Group IV (treated group) 6.1£0.94*

Values are expressed as mean+SD, *p<0.05. SD: Standard deviation,
A. fulica: Achatina fulica

Table 13: Effect of A. fulica extract on serum creatinine of
alloxan-induced mice

Group Serum creatinine (mg/dl)
Group I (normal healthy control) 4.36%0.22

Group II (untreated diabetic control) 11.4+2.9*

Group III (negative control) 4.6+0.60

Group IV (treated group) 9.08+2.9*

Values are expressed as mean+SD, *p<0.05. SD: Standard deviation,
A. fulica: Achatina fulica

CONCLUSION

The results of the present study clearly indicate that the methanolic
extract of A. fulica was quite effective in lowering blood sugar levels, and
the extract feeding showed definite improvement in the histopathology
of liver. The gastropod extract also showed improvement in parameters
such as body weight, lipid profile, liver marker enzymes such as SGPT,
SGOT, serum urea, and creatinine and so might be of value in diabetes
treatment. Thus, the present study suggests that the edible A. fulica
extract can be successfully utilized for the management of DM due to
their hypoglycemic, antihyperlipidemic, and hepatoprotective action.
Further studies on the nature of active principles involved would
enlighten the exact mechanism involved and thus help to rationalize
their use in the treatment of DM more effectively.
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