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ABSTRACT

Background: Oxidative stress is one of the most common disorders encountered in clinical practice. It has
been noted as a major public health problem in many countries. It is a major risk factor for many chronic
diseases. Giant snail chitin has been reported to contain thousands of bioactive ingredients which play a
vital role in prevention and treatment of many diseases caused by oxidative damage.

Aim: This investigation aimed to study the effects of oral administration of extracts of giant snail chitin on
the heart, kidney, spleen and plasma of dexamethazone- induced hypertensive rats.

Study Design: The study was designed and executed within a period of one year (10" April 2015- March
2016) using animal bioassay.

Material and Methods: Chitin was extracted from waste shells of giant snail (Archachatina marginata)
obtained locally from Ado-Ekiti, Nigeria. The rats for the study were divided into four groups of five rats
each with various treatments and administrations which lasted for three weeks. At the end the experimental
period; total protein, marker enzymes [alkaline phosphatase (ALP), aspartate transaminase (AST) and
alkaline transaminase (ALT)]; antioxidant enzymes[catalase and superoxide dismutase (SOD)];reduced
glutathione (GSH), cholesterol (CHOL)and malondialdehyde (MDA) were evaluated.

Results: The results obtained revealed that dexamethasone actually caused oxidative stress as evidenced in
increased malondialdehyde, reduced GSH concentrations and reduced catalase and SOD activities in the
plasma and studied organs while the chitin extract produced a significant reduction to the elevated AST,
ALT and MDA caused by dexamethazone and enhances the increase of the depleted catalase, GSH and
SOD caused by dexamethazone which generally enhances conditions and functions of the studied organs.
Conclusion: The burden of the hypertension caused by drug and drug related chemicals as a result of other
complications therapy can be assuaged using this giant snail chitin extract.

Keywords: oxidative stress; antioxidant enzymes; bioactive ingredients; marker enzymes; antihypertension.

INTRODUCTION

The oxidative stress has been imposed due to
the imbalance of biochemical processes that
involves the generation of reactive oxygen and
nitrogen species (ROS and RNS) and their
neutralization by the inherent antioxidant

(enzymatic or non-enzymatic) defense system of
the cells. The exogenous agents including
chemical carcinogens, UV and ionizing
radiations and bacterial or viral infections are
known to rectify the production of ROS and
RNS. These reactive species interfere with the
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physiological functions of cells either directly
by damaging bio molecules including DNA,
lipids, proteins and carbohydrates or indirectly
by inducing mutations as a result of base
modifications in DNA or cross linking it with
other bio moleculest.

Chitin resembles cellulose both in chemical
structure and in biological function as a structural
polymer. The crystalline structure of chitin has
been shown to be similar to cellulose in the
arrangements of inter- and intra-chain hydrogen
bonding. The mucopolysaccharide, chitin is
produced Dby the demineralization and
deproteinisation of shrimp shell waste. It is
considered as the second most abundant
biopolymer in the world next to cellulose?.

Giant snail Chitin occurs as odourless substance.
It is an amorphous solid and off-white in colour.
The main advantage of chitin for different
biological applications is that it is nontoxic®®in
nature. When the cellular defense mechanisms are
unable to deal with excessive generation of ROS,
this oxidative stress has been reported to induce
various pathogenic processes including aging,
cancer, wrinkle formation, rheumatoid arthritis
and inflammationt*>®7#. Therefore, antioxidants
including vitamin C and E play an important role
in maintaining balance between the oxidative and
reductive state inside the body. Among these
antioxidants, chitins widely distributed among
invertebrates and crustaceans as structural
material in their exoskeletons and fungal cell
walls have shown important biological antioxidant
effect that has potentials for a wide variety of
applications®.Various scientific findings have
reported chitin to possess antibacterial,
haemostatic,  fungistatic,  antitumoral  and
anticholesteremic properties, which also has wide
pharmaceutical applications. In view of wide
spread biological uses of chitin and little
information about oxidative stress caused by
dexamethasone, hence, this study was undergone
to determine and compare the effects of orally
administered giant  snail (Archachatina
marginata) chitin extract in oxidative stress

caused by dexamethasone induced hypertension in
wista albino rat.

AIM OF THE STUDY

To study the effects of oral administration of
extracts of giant snail chitin on the heart, kidney,
spleen and plasma of dexamethazone-induced
hypertensive rats.

MATERIALS AND METHODS
Collection of samples
Shells of snail were obtained from Ado-EKiti local
market and processed for chitin extraction
as shown in the flow chart below.
Extraction of Chitin
DEPROTEINIZATION
(3.5% of NaOH solution) was used to dissolve the

sample with continuous shaking in the ratio solid:
solvent (1:10 w/v) for 2 hours at 65°C

|
WASHING

l
DEMINERALIZATION (1M HCI)

Solid: solvent (1:15 w/v) for 30 minutes at room
temperature

|
WASHING

|
DECOLORIZATION

Extract with acetones and bleached with 0.315%
of NaOCl, Solid: solvent (1:10 w/v) for 5Sminutes
at room temperature.

l
WASHING AND DRYING

|
CHITIN

Flow chart scheme for chitin production (modified
from (1Y),

Experimental Protocol

The study was performed on twenty wistar male
albino rats housed in ventilated cages in the
Animal House of College of Medicine, Ekiti State
University, Ado-Ekiti, Nigeria. They were
acclimatized for two weeks and divided into five
groups of four rats each before administration of
the dexamethasone and extracts accordingly.
Group A served as the control and fed with water
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and rat feed as normal feeding. Group B received
giant snail chitin extract with normal feeding.
GroupC rats were treated with dexamethasoneand
normal feeding while Group D animals were
administered with dexamethasone, giant snail
chitin extract and normal feeding. The animals
were kept at optimum temperature with a 12 h
light/dark cycle for the period of administration
that lasted for twenty one days.

Preparation of Organs homogenate

The animals were quickly dissected; the plasma
and selected organs (heart, kidney, spleen)
homogenates were obtained. 10% of each organ
was prepared in 6.7mM potassium phosphate
buffer, (pH 7.4) using the electrically driven
homogenizer. The homogenate was centrifuged at
4,000rpm for 15 minutes at 4°C to obtain a clear
supernatant which was stored at 8°C and used for
measurement of biochemical contents while
malondialdehyde was assayed immmediatly.
Biochemical Assay

Standard Randox Kkits purchased from United
Kingdom were used to determine cholesterol
(CHOL), total protein (TP), alkaline phosphatase
(ALP), aspartate transaminase (AST) and alkaline
transaminase (ALT).

Malondialdehyde which is the measure of lipid
peroxidation was determined by measuring the

formation of thiobarbituric acid reactive
substances (TBARS) according to the method of
Varshney and Kale™. The method ofJollow, et
al."was used to determine the level of reduced
glutathione in the estimation of GSH.The
determination of catalase activitywas carried out
using the method described by!**land superoxide
dismutase was analyzed using the method
described by!*4,

Statistical Analysis

The experimental results of the analyses were
obtained in triplicates with means and standard
deviations. Various formulae were used to
calculate the individual parameter and enzyme
activities. The means and standard deviations of
the triplicates results were determined using
Microsoft Office Excel 2007.

RESULTS

Table 1 showed the effects of giant snail chitin
extracts treatments on the malondialdehyde
concentration of dexamethazone-induced
hypertensive  rats. The concentration  of
malondialdehyde in plasma, heart, spleen and
kidney were shown to be significantly increased in
dexamethazone induced rats when compared with
the control.

Table 1.0: Concentration of malondialdehyde in selected tissues of dexamethazone- induced hypertension in
rats treated with extract of giant snail (Archachatina marginata) chitin MDA concentration (unit/mg)

MDA concentration (unit/mg)

Groups  Heart Kidney Plasma Spleen

A (2.40%0.30) x10° (1.20£0.10) x10° (4.90£0.40) x10°  (2.00+0.30) x10°
B (1.70£0.10) x10° (2.10£0.20) x10° (4.20£0.30) x10°  (1.2040.20) x10°
C (3.10£0.20) x10° (3.20£0.20) x10° (9.80£0.50) x10°  (10.00+1.20) x10°°
D (2.20£0.20) x10° (1.10£0.20) x10° (2.70£0.30) x10°  (3.40+0.50) x10°

Each value is a mean of 3 determinations + SEM.

The effects of extracts of giant snail chitin
treatments on the reduced glutathione (GSH)
concentration of dexamethazone- induced
hypertensive rat showed a significant reduction in

the reduced glutathione levels of the hypertensive
rats in group C when compared with the control
group A as seen in Table 2.
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Table 2.0: Concentration of reduced glutathione (GSH) in selected tissues of dexamethazone- induced
hypertension inrats treated with extractof giant snail (Archachatina marginata) chitin

GSH concentration (mg/dL)

Groups  Heart Kidney

A 0.769+0.005 0.114+0.005
B 0.369+0.006 0.915+0.006
C 0.080+0.006 0.252+0.004
D 0.823+0.008 0.308+0.007

Plasma Spleen
0.641+0.008 0.097+0.003
0.575+0.007 0.676+0.005
0.427+0.005 0.464 +0.005
0.440+0.004 0.077 £0.002

Each value is a mean of 3 determinations + SEM.

Table 3 revealed the effects of extracts of giant
snail chitin treatments on the catalase activity of
dexamethazone-induced hypertensive rat. The
reduction in catalase activity after injection of
dexamethazone is another significant finding in
this study. The decreased concentration of plasma,

heart, kidney and spleen catalase is attributable in
part to the reduced synthesis of this antioxidant
enzyme (which functions in the detoxification of
hydrogen peroxide) whose concentrations would
have fallen with the dexamethazone that was
injected into the animals.

Table 3.0: Specific activity of catalase in selected tissues of dexamethazone- induced hypertension in rats
treated with extract of giant snail (Archachatina marginata) chitin

Catalase activity (unit/mg)

Groups  Heart Kidney

A 0.018+0.002 0.056+0.008
B 0.520+0.030 0.055+0.006
C 0.006+0.001 0.016+0.002
D 0.012+0.002 0.027+0.003

Plasma Spleen

0.011+0.002 0.015+0.002
0.009 +0.001 0.019+0.003
0.004+0.001 0.007+0.001
0.007+ 0.001 0.010+0.001

Each value is a mean of 3 determinations + SEM.

There was appreciable increase in the plasma,
kidney and spleen of AST activities of
hypertension-induced rats as compared to control

rats except in the heart which did not show any
increase in the enzyme activity as a result of the
drug in rats as evidenced in Table 4.0

Table 4.0: Specific activity of aspartate transaminase (AST)in selected tissues of dexamethazone- induced
hypertension in rats treated with extract of giant snail (Archachatina marginata) chitin

AST activity (U/L)
Groups  Heart Kidney Plasma Spleen
A 163.00£4.15 82.50+1.40 29.50+1.10 65.50+2.10
B 148.50£3.25 97.55+2.00 32.09+1.20 88.50+3.54
C 161.0045.45 215.50+4.00 123.00+6.50 127.00£7.00
D 119.00+2.22 168.50+6.50 67.00+£2.00 98.10£7.00

Each value is a mean of 3 determinations + SEM.

The plasma and organs ALT activities were
observed to be highly reduced when the
hypertension-induced rats were treated with giant

snail chitin extract in the plasma and the organs
when compared with group C rats as seen in Table
5
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Table 5.0: Specific activity of alanine aminotransaminase (ALT)in selected tissues of dexamethazone-
induced hypertension in rats treated with extract of giant snail (Archachatina marginata) chitin

ALT activity (U/L)
Groups  Heart Kidney Plasma Spleen
A 5.40£0.25 13.56+1.50 23.00£2.00 9.05+2.00
B 8.20£0.35 12.85+1.50 22.20+1.03 6.40£1.80
C 68.20+2.15 17.86+1.02 67.10+3.80 22.10£1.00
D 19.20+0.65 14.80+0.80 17.40+1.50 7.40+ 0.76

Each value is a mean of 3 determinations + SEM.

Table 6.0 presents the alkaline phosphatase (ALP)
activity in selected tissues of dexamethazone-
induced hypertension in rats treated with extract
of giant snail (Archachatina marginata) chitin
extract. The results of ALP activities in the plasma

trend as the activities increased in plasma and
spleen but reduced in heart and kidney on
administration  of  dexamethazone, though
reduction was observed in plasma, heart and
Kidney but an increase in spleen ALP activities on

and organs studied did not follow a particular the treatment with giant snail chitin extract.

Table 6.0: Specific activity of alkaline phosphatase (ALP) in selected tissues of dexamethazone- induced
hypertension in rats treated with extract of giant snail (Archachatina marginata) chitin

ALP activity (U/L)
Groups  Heart Kidney Plasma Spleen
A 571.32+4.50 549.24+3.50 35.88+1.25 140.76+4.50
B 576.84+5.00 281.52+2.50 34.56+1.50 121.44+2.52
C 505.08+4.50 389.16+3.50 91.28+2.50 480.24+5.50
D 295.32+2.50 516.12+4.50 55.75+2.50 540.96+6.50

Each value is a mean of 3 determinations + SEM

It can be noticed in Table 7.0 that the
administration of dexamethazone reduced the
activities of the superoxide dismutase in all the

organs and plasma, this observation showed that
the drug might be a producer of free radicals as a
result of its interaction on the organs and plasma.

Table 7.0: Specific activity of superoxide dismutase (SOD) in selected tissues of dexamethazone- induced
hypertension in rats treated with extract of giant snail (Archachatina marginata) chitin
SOD activity (% Inhibition)

Groups  Heart Kidney Plasma Spleen

A 14.00£1.50 8.15+0.50 48.20+1.20 4.55+0.40
B 16.00£2.50 7.22+0.45 50.35+1.50 4.25+0.52
C 4.00£0.50 4.15+0.50 14.25+2.50 2.42+0.45
D 32.00£2.50 16.20+4.50 28.10+2.50 6.10+0.50

Each value is a mean of 3 determinations + SEM

The results obtained for the concentrations of
cholesterol in the organs and plasma showed that
dexamethazone increased the level of cholesterol
in the plasma and organs studied, though the

administration of the chitin extract reduced the
cholesterol concentration in both cases as obtained
in Table 8.0.
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Table 8.0: Cholesterol concentration (CHOL) in selected tissues of dexamethazone- induced hypertension in
rats treated with extract of giant snail (Archachatina marginata) chitin

Concentration of cholesterol (mg/dL)

Groups  Heart Kidney

A 21.4+4.50 11.97+3.50
B 18.61+5.00 10.32+2.50
C 77.49+4.50 16.38+3.50
D 10.71+2.50 12.79+4.50

Plasma Spleen

60.40+1.25 25.83+4.50
56.50+1.50 13.22+2.52
101.43+2.50 46.6115.50
70.45+2.50 28.9246.50

Each value is a mean of 3 determinations + SEM

DISCUSSION

The increase in malondialdehyde concentration
which is an index of peroxidation of membrane
lipids from Table 1.0 could be due to presence
some metabolites or toxic compounds that can
change the redox potential of cell that favour
lipogenesis and in turn promote NADPH
dependent thiobarbituric acid reactive substances
(TBARS) in the presence of cytochrome Pasg. This
increased level of malondialdehyde was grossly
reduced on treatments with the extracts; this
observation was similar to what was reported by
[351 \who observed increased MDA concentration
in oxidative damaged tissues of rats which was
subsided when treated with their experimental
extract. On the other hand, the level of
malondialdehyde in the plasma was quit higher
than in all the studied organs, this same trend was
also observed in the spleen followed by kidney
and the heart in the dexamethazone induced
group. The extract also produced a pronounced
effect in the plasma in reversing this negative
trend followed by kidney, heart and the spleen. It
has also been reported by [® that hypertensive
patients show an increased plasma
malondialdehyde levels. However, rats placed on
giant snail chitin extracts had a remarkable
decrease in their plasma malondialdehyde levels
when compared with the control, indicating the
free radical scavenging ability of giant snail chitin
extracts on oxidative stress in hypertensive rats.
As observed from Table 3.0, depletion in blood
glutathione is attributable primarily to the
dexamethazone injected in the rats which can act
as xenobiotic that can aid hypertension. Both
xenobiotics and normal metabolism are known to
deplete antioxidants as they are consumed in the

course of scavenging reactive species generated.
The reduction in glutathione to the level that was
observed, could lead to a devastating decrease in
the total antioxidant status of the animals because
glutathione  helps in  recycling  cellular
antioxidants, inhibits free radical damage and
plays a key role in the detoxification of harmful
compounds . This agrees with earlier works
carried out by ™8 who reported reduced total
plasma antioxidant capacity in uncontrolled
hypertension. However, giant snail chitin extracts
intake by the hypertensive rats increased their
glutathione status to near the control level and this
is remarkable as this implies that giant snail chitin
could have an effect on the altered antioxidant
status of a hypertensive rats.

The result of the study in Table 3.0 show a
resemblance in catalase activity with earlier
reports by 2% who reported a decreased catalase
activity in alloxan-induced diabetic rats when
treated with watermelon juice. The treatment with
giant snail chitinextracts however caused slight
increase in catalase activity in the various groups,
even the ingestion of the giant snail chitin in
group B revealed a major increase in the heart and
slightly in the spleen as there was no much
increase in kidney and plasma. The similar
observation was reported by Y in effects of
aqueous extract of nutmeg in Potassium bromate
induced renal toxicity in Wistar albino rats where
catalase was grossly reduced in bromate fed rat
but on treatment with nutmeg extract, a two fold
increase in the catalase concentration was
obtained.

The present finding was similar to what was
obtained by 2 in lipid profile and cardio-
protective effects of aqueous extract of Moringa

Olatunde A. Oseni JMSCR Volume 04 Issue 09 September

Page 12383




oleifera leaf extract on bromate induced
cardiotoxicity on Wistar albino rats where the
extract brought a reduction close to control in
AST concentration from increase obtained as a
result of the bromate treatment. The observations
in this study was also in agreement with what was
obtained by ! who worked with hepatotoxic
drugs and found out that such drugs are known to
cause marked elevation in serum level of
enzymes, such as ALT, AST, ALP, and bilirubin,
indicating significant hepatocellular injury like
hypertension state significantly stimulate AST
activity mostly in the plasma as seen in Table 4.
Moreover, plasma AST activity highly decreased
in hypertension-induced rat treated with giant
snail chitin when compared with hypertensive
induced rat.

There was observed increase in alanine
transaminase (ALT) in the plasma, kidney, heart
and spleen as a result of the treatment with
dexamethazone in group C rats as seen in Table
5.0.The sharp rise in the ALT levels in plasma and
organs as a result of the drug could probably be
due to sudden physiological changes following
acute drug tissue interaction and possibly
pathological. It has been reported that some drugs
are known to cause marked elevation in serum
level of enzymes, such as ALT, AST, ALP. When
there is hepatopathy, these enzymes leak into the
blood stream in conformity with the extent of liver
injury %1 However, the giant snail chitin
extract reversed the enzyme activities in both
plasma and the organs under study.

It was also observed that administration of chitin
extract to the animals caused almost 50%
reduction in ALP activity in the kidney, almost
constant in heart and plasma but slightly reduced
in the spleen as evidenced in Table 6.0.These
observations for these enzymes in this study are
somehow similar to the enzyme activities reported
by 1! on the effect of alkaloids extract of Gnetum
africanum repeated treatment, daily for 3 and 30
days on activities of aspirate aminotransaminase
(AST), alanine aminotransaminase (ALT), and
alkaline phosphotase (ALP) in albino rats.

As seen from Table 7.0, treatment with the chitin
extract produced an upward reversal in the
activities of the SOD antioxidant enzyme in the
studied organs and plasma. This observation was
in conformity with what was obtained in the work
of (7?8 on the effect of lindane and curcumin on
LPO, GSH and antioxidant enzyme estimations in
different groups in liver of Wistar rats.

Table 8.0 revealed the cholesterol concentration in
selected tissues of dexamethazone- induced
hypertension in rats treated with extract of giant
snail (Archachatina marginata) chitin. It has been
reported that cholesterol concentration is
increased in smokers and patients with coronary
heart disease as coronary heart disease is caused
by long-term deposition of lipids in coronary
arteries, which lead to atherosclerosis and necrosis
of the heart tissue /.

CONCLUSION AND RECOMMENDATION
Dexamethazoneis a potent hypertensive agent.
Direct administration of dexamethazone or any
foods that contain dexamethazone may result to
hypertension and other cardiovascular diseases
and as such should be avoided. This preliminary
study has been able to determine and compare the
effect of orally administered giant snail
(Archachatinamarginata)  chitin  extract in
oxidative stress caused by dexamethasone induced
hypertensive rat. It further shows the benefits of
giant snailchitin extract as it significantly reduced
the extent of antioxidant loss and risk of
hypertension caused by dexamethasone in this
study. These results however, suggest that giant
snailchitin extract has beneficial effects on
oxidative stress and hypertension. Further
investigations should be conducted to establish
and possibly identify these bioactive compounds
present in of giant snailchitin extract.

Funding: None
Conflict of interest: None.

Olatunde A. Oseni JMSCR Volume 04 Issue 09 September

Page 12384




REFERENCES

1.

10.

Beckman KB,Ames BN;Oxidative decay
of DNA, J BiolChem. 1997; 272: 19633—
19636.

Gutteridge JM; Free radicals in disease
processes: a compilation of cause and
consequence. Free Radic Res Commun.
1993;19(3): 141-58.

Yao HT, Chiang MT; Effect of chitosan on
plasma lipids, hepatic lipids, and fecal bile
acid in hamsters. J. Food Drug. Anal.,
2006; 14: pp. 183-189.

Blagosklonny MV; Prevention of cancer
by inhibiting aging, Cancer Biology &
Therapy: 2008 7:10, 1520-1524, DOI:
10.4161/cht.7.10.6663.

MaynardS, Shepherd H, Schurman
Charlotte Harboe, Nadja C, de Souza-
Pinto, Vilhelm AB; Base excision repair of
oxidative DNA damage and association
with cancer and aging. Carcinogenesis:
2009; vol. 30 no.1 pp.2-10,
doi:10.1093/carcin/bgn250

Mirshafiey A,Mohsenzadegan M; The role

of  reactive  oxygen  species in
immunopathogenesis ~ of  rheumatoid
arthritis.  Iran J  Allergy  Asthma

Immunol.2008;7(4):pp. 195-202.

Pillai RS, Bhattacharyya SN, Artus CG,
Zoller T, Cougot N, Basyuk E, Bertrand E,
Filipowicz, W; Inhibition of translational
initiation by let-7 mcro RNA in human
cells. Science: 2005; 309: 1573-1576.

Leung PS,Chan YC;Role of oxidative
stress in pancreatic inflammation. Antioxid
Redox Signal.2009;11(1): pp. 135-65.
Jeon YJ, Kim SK;Continous production of
chitooligosaccarides using dual reactor
system. Proc. Biochem.2000; 35: 623-632.
No HK, Meyers SP; Preparation and
characterization of chitin and chitosan (A
review). J. Aquatic Food product Technol.
1995;4: pp. 27-52.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Varshney R, Kale RK; Effects of
calmodulin  antagonists on radiation-
induced lipid peroxidation in microsomes.
Int J Radiat Biol. 1990;58: pp. 733-43.
Jollow DJ, Mitchell JR, Zampaglione N,
Gillette JR; Bromobenzene-induced liver
necrosis. Protective role of glutathione and
evidence for 3,4-bromobenzene oxide as
the hepatotoxic metabolite. Pharmacology.
1974; 11: pp. 151-69.

Sinha AK; Colorimetric assay of catalase.
Anal Biochem. 1972; 47: pp. 389-94.
Misra HP, Fridovich I; The role of
superoxide anion in the autoxidation of
epinephrine and a simple assay for
superoxide dismutase. J. Biol Chem. 1972;
247: pp. 3170-5.

Yao HT, Chiang MT;Plasma lipoprotein
cholesterol in rats fed a diet enriched in
chitosan and cholesterol. J. Nutr. Sci.
Vitaminol. 2002;48: pp. 379-383.

Halliwel B, Gutteridge JMC; The
Chemistry of the free radicals and related
reactive species.In: Halliwell, B. and
Gutteridge, J.M.C., editors. Free radicals
in biology and medicine. 3rd ed. Oxford:
Oxford science publications, 1999; pp. 36-
104.

Habig WH, Pabst MJJakoby WSB;
Glutathione- S-transferase-The first step in
mercapturic acid formation. J. Biol. Chem.
1974; 249; pp. 7130-7139

Hayes JDMcLellan LI; Glutathione and
glutathione-dependent enzymes represent a
co-ordinately regulated defence against
oxidative stress. Free Radic Res.1999;
31:pp. 273-300.

Oseni OA, Odesanmi OE, Oladele FC
Antioxidative and antidiabetic activities of
watermelon (Citrullus lanatus) juice on
oxidative stress in  alloxan-induced
diabetic male Wistar albino rats. Niger
Med J. 2015a; 56: pp. 272-7

Chiang MT, Yao HT, Chen HC;2000
Effect of dietary chitosans with different

Olatunde A. Oseni JMSCR Volume 04 Issue 09 September

Page 12385



http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirshafiey%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19052348
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohsenzadegan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19052348
http://www.ncbi.nlm.nih.gov/pubmed/19052348
http://www.ncbi.nlm.nih.gov/pubmed/19052348
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leung%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=18837654
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=18837654
http://www.ncbi.nlm.nih.gov/pubmed/18837654
http://www.ncbi.nlm.nih.gov/pubmed/18837654

21.

22,

23.

24,

25.

26.

viscosity on plasma lipids and lipid
peroxidation in rats fed on a diet enriched
with cholesterol.Biosci Biotechnol
Biochem. 2000; 64(5):965-71.

Oseni OA, Olagboye SA, Ildowu ASK;
Potassium  Bromate Induced Renal
Toxicity in Wistar Albino Rats: Effects of
Aqueous Extract of Nutmeg (Myristica
fragrans Houtt). British Journal of
Medicine & Medical Research. 2015b;
5(12): pp. 1547-1556.

Oseni  OA, Ogunmoyole  T,ldowu
ASK;Lipid Profile and Cardio-Protective
Effects of Aqueous Extract of Moringa
oleifera (Lam) Leaf on Bromate- Induced
Cardiotoxicity On Wistar Albino Rats.
European Journal of Advanced Research
in Biological and Life Sciences,
www.idpublications.org 2015c Vol.3, No.
2, pp. 52-66.

Green TJ, Sivilotti MLA, Langmann C,
Yarema M, Juurlink D, Burns MJ Johnson
DW; When do the aminotransferases rise
after acute acetaminophen overdose.
Clinical Toxicology. 2010; vol. 48, no. 8,
pp. 787-792.

Alkiyumi SS, Abdullah M, Alrashdi AS,
Salama SM, Abdelwahab Sl Hadi AHA;
Ipomoea aquatica extract shows protective
action against  thioacetamide-induced
hepatotoxicity. Molecules. 2012; vol. 17,
no. 5, pp. 6146-6155.

Bell L, Nuppalanchi RV, Watkins PB,;
Serum proteomic profiling in patients with
drug-induced liver injury, Alimentary
Pharmacology and Therapeutics. 2012;
vol. 35, no. 5, pp. 600-612.

Udoh FV, Ekanem AP, Ebong PE; Effect
of alkaloids extract of Gnetum africanum
on serum enzymes levels in albino rats.
Journal of Applied Pharmaceutical
Science. 2011; 01 (09); 29-32

27.

28.

29.

Singh R, Sharma P; Hepatoprotective
effect of curcumin on lindane-induced
oxidative stress in male wistar rats.
Toxicol Int. 2011;18: pp. 124-9.

Hauck JS, Bartke A; Effects of growth
hormone on hypothalamic catalase and
Cu/Zn superoxide dismutase. Free Rad
Biol Med. 2000; 28: pp. 970-978.

Khan MA, Baseer A; Increased
Malondialdenhyde Levels in Coronary
Heart Disease; Journal of Parkistan

Medical Association. 2000; 50:261.

Olatunde A. Oseni JMSCR Volume 04 Issue 09 September

Page 12386



http://www.ncbi.nlm.nih.gov/pubmed/10879465
http://www.ncbi.nlm.nih.gov/pubmed/10879465

