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ABSTRACT

Objective: To investigate biochemical and histopathological analysis of
Hydroclathrus clathratus aqueous (HCE) extract in alloxan induced dia-
betic rat by administering oral dose (400 mg/kg body weight /day). Meth-
ods: Optimal cutoff level of each of the four plasma glucose values of oral
glucose tolerance test in alloxan diabetic rat was done. Other parameters as
total lipid, liver profile, renal profile and cardiac profole and levels were
determined in normal and alloxan induced diabetic rats after oral administra-
tion of the extract for 30 days. Histopathological changes in diabetic rat
organs (pancreas, liver, kidney and heart were also observed after extract
treatment. Results: Daily oral administration HCE (400 mg/kg body weight)
and glimebride (10 microg/g body wt) showed beneficial effects on blood
glucose level (P<0.001) as well as improving liver, kidney, cardiac functions
and hyperlipedemia due to diabetes. The extract treatment also showed
enhanced serum insulin level and body weight of diabetic rats as compared
to diabetic control group. Furthermore, the extract has a favorable effect on
the histopathological changes of the pancreas, liver, kidney and heart in
alloxan induced diabetes. Conclusion: Hydroclathrus clathratus posses
antidiabetic property as well as improve total lipid levels, body weight, liver
profile, renal profile and cardiac profile. HCE has also favorable effect to
inhibit the histopathological changes of the pancreas, liver, kidney and
heart in alloxan induced diabetes.  2015 Trade Science Inc. - INDIA
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INTRODUCTION

Diabetes mellitus (DM) is a very commonly oc-
curring metabolic disorder characterized by hypergly-
cemia and altered metabolism of carbohydrates, lipids
and proteins. DM occurs due to absolute or relative
deficiency of insulin or insulin resistance[12].

This metabolic disorder affects approximately 4%

of the population worldwide and is expected to be in-
creased by 5.4% in 2025. Because DM is associated
with oxidative stresss, it alters the cellular microenvi-
ronment in many different types of tissues causing myriad
untoward effects, collectively referred to as �diabetic

complications�. Two cellular processes affected by dia-

betes are inflammation and apoptosis[34].
Glimepiride is a medium-to-long acting sulfonylurea
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anti-diabetic drug. sometimes classified as the first third-
generation sulfonylurea and sometimes classified as sec-
ond-generation. Glimepiride acts as an insulin secreta-
gogue. It lowers blood sugar by stimulating the release
of insulin by pancreatic beta cells and by inducing in-
creased activity of intracellular insulin receptors[38].

Synthetic drugs usually come with considerable side
effects, such as hypoglycemia, drug-resistance, dropsy,
and weight gain In recent years due to the adverse ef-
fects of synthetic hypoglycemic drugs, interests in alter-
nate therapeutic approach have become very popular
Nowadays, herbal drugs are gaining popularity in the
treatment of diabetes and its complications due to their
efficacy, low incidence of side effects and low Cost[1].

The medicinal plants provide a useful source of oral
hypoglycemic compounds for the development of new
pharmaceutical leads. Some of the plants which are being
used for the treatment of diabetes have received scien-
tific or medicinal scrutiny and even the WHO expert
committee on diabetes recommends that this area war-
rant further attention[37].

Brown marine algae to be rich sources of antioxi-
dant compounds with potential free radical scavenging
activity that may be useful in prevention and treatment
of various diseases caused by oxidative damage.
Fucoidans, polysaccharides containing substantial per-
centages of L-fucose and sulfate ester groups, are con-
stituents of brown algae that have numerous other bio-
logical properties such antioxidant, anti-inflammatory
immuno-modulatory and apoptosis-inducing activi-
ties[36].

Hydroclathrus clathratus (C. Agardh) Howe is

brown marine algae and considered to be a traditional
drug and health food in Korea, Japan and China. Hot
water extract of H. clathratus (HCE) is rich in of water-
soluble sulfated polysaccharides that exhibit valuable
biological effects as anticancer, anti-herpetic and anti-
coagulant activities[11].

MATERIALS AND METHODS

Glimepiride

The drug was purchased from (Delta Pharma for
Pharmaceuticals, Egypt). Oral dose: Oral administra-
tion of (10 microg/g body wt) daily in accordance
with[18].

Plant material

Mature whole Hydroclathrus clathratus were
collected from El- Zafrana, Gulf of Suez. by Mr.khalid
el yamani, Department of botany, faculty of science,
Beni suef university, Egypt and authenticated as
Hydroclathrus clathratus by Dr. H. Ezzat, Depart-
ment of Pharmacognacy, Faculty of pharmacy, Minia
university, Egypt.

Extract preparation

About 100 g of the fresh alga, corres ponding to
10 � 12 g of dry alga material was homogenized in 500

ml hot double distilled water. The mixture was clarified
by filtration using Whatman No.1 filter paper and the
light brown extract resulted. The water extract of H.
clathratus were sterilized by filtration and autoclaving,
respectively.

Chemicals

Alloxan was purchased from Loba chemie Pvt. Ltd.
Mumbai, India. Total cholesterol (TC), serum high-den-
sity lipoprotein (HDL), serum Creatinine (SC), serum
urea (SU), alanine transaminase (ALT), serum aspar-
tate transaminase (AST) and triglyceride (TG) standard
kits were obtained from Erba diagnostics Mannheim
Gambh, Germany. Blood glucose level was measured
using Elegance glucose meter (CT-X10) of Conver-
gent Technologies, Germany. All reagents used in study
were analytical grade.

Animals

40White male albino rats weighting about 190±10

g were used as experimental animals in the present in-
vestigation. The animals were housed in standard
polypropylene cages and maintained under controlled
room temperature (22±2 C) and humidity (55±5%)

with 12 h light and 12 h dark cycle and were fed a
standard diet of known composition, and water ad libi-
tum. The chow was purchased from El-Gomhoria Com-
pany, Cairo, Egypt. They were housed for two weeks
for accommodation. Our work was carried out in ac-
cordance with the guidelines of El Minia University for
animal use. These animals were used for induction of
Diabetes mellitus.

Induction of diabetes

Rats were made diabetic by a single intraperitoneal
njection of alloxan monohydrate (Loba Chemie,
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Bombay; 150 mg/kg i.p.) in sterile saline. Twelve days
after Alloxan injection, rats with blood glucose level of
>200 mg/dL were separated and used for the study.
Blood glucose levels were measured using blood glu-
cose test strips with elegance glucometer (Frankenberg,
Germany) at weekly intervals till the end of study (i.e. 3
weeks). Blood glucose estimation was done on 0, 1, 2
and 3 hours after administration of extract orally at the
30 th day of starting experiment.

Experimental design

Overnight fasted rats were divided into four groups
and for each group 10 animals and treated orally once
a day for 30 days as follows:
 Group I: Normal healthy control: given only

vehicle (Tween)
 Group II: Diabetic control: given only vehicle

(Tween 80, 5%80, 1% v/v) v/v)
 Group III: Diabetic rats given Glimepiride (10

microg/g body wt.)
 Group IV: Diabetic rats given HCE 400 mg/kg

body weight /day

Biochemical parameters

Optimal cutoff level of each of the four plasma glu-
cose values of oral glucose tolerance test in alloxan dia-
betic was measured with elegance glucometer
(Frankenberg, Germany) at hour intervals i.e. 0, 1, 2
and 3 hours after daily administration of extract orally.
After blood glucose estimation on day 30, whole blood
was collected by cardiac puncture under mild ether
anesthesia from rats. Serum cholesterol, triglycerides,
creatinine, urea, and HDL cholesterol levels were also
evaluated in normal and alloxan induces diabetic rats.
Serum alanine transaminase (ALT) and serum aspar-
tate transaminase (AST), LDH, CK-NAC[22] and CK-
MB[39] were measured by autoanalyser (Erba Chem 7,
Mannheim, Germany) using Erba diagnostic kits. Se-
rum insulin levels were determined using insulin ELISA
ki.

Statistical analysis

Statistical analysis was carried out using Graph Pad
Instat software (version 3, ISS-Rome, Italy). Groups
of data were compared with ANOVA, followed by
Tukey-Kramer (TK) multiple comparisons post-test.
Values of P < 0.05 were regarded as significant. Data
were expressed as mean ± standard error (SEM).

RESULTS

Antidiabetic activity

Single dose alloxan monohydrate (150 mg/kg) sig-
nificantly (P<0.01) increases the blood glucose as shown
in TABLE 1. After the daily oral administration with
HCE, for 30 days, significant decreased (P<0.01) in
the blood glucose levels was observed in the diabetic
rats (TABLE 1. The reduced insulin level in diabetic
rats was also significantly improved by treatment of
HCE. At the end of experiment (30thday) blood glu-
cose level was (241±18.9) mg/dL of the groups treated

with HCE (TABLE 2).

Effect on body weight of rats

In diabetic rats, continuous reduction in body weight
was observed as shown in TABLE 2. HCE treatment
significantly (P<0.05) improved the body weight of dia-
betic rats.

Effect on lipid profile

In diabetic rats, there was a significant increase of
serum total cholesterol, triglycerides (TABLE 3) and
significant decrease in HDL cholesterol in compared to
that of normal control. The standard drugs as well as
HCE used in the experimental study significantly de-
creased (P<0.05) the levels of cholesterol and triglyc-
erides whereas HDL cholesterol significantly increased
(TABLE 4).

Effect on liver functions

The effect of HCE on liver functions is represented
in the TABLE 5. ALT, AST were significantly elevated
in alloxan induced diabetes. The rats treated with HCE
showed significant (P<0.01) reduction in the elevated
levels of liver enzymes (transaminase) in a dose depen-
dent manner as shown in TABLE 5.

Effect on kidney functions

Kidney function markers like urea and creatinine
were elevated in the alloxan induced diabetic rats when
compared with the normal rats. HCE reduced both the
levels in dose dependent manner (TABLE 6).

Effect on cardiac functions

The effect of HCE on cardiac functions is repre-
sented in the TABLE 5. LDH, CK-NAC and CK-MB
were significantly elevated in alloxan induced diabetes.
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The rats treated with HCE showed significant (P<0.01)
reduction in the elevated levels of LDH, CK-NAC and
CK-MB as shown in TABLE 7.

Histology of pancreas

Histology of pancreas (Figure 1) showed normal
acini, and normal cellular in the islets of langerhans in
the pancreas of normal control (1.a). In diabetic ani-
mals treated extensive damage to islets of langerhans
and reduced dimensions of islets were observed in dia-
betic rats (1.b). On other hand, HCE treatment show-
ing hypertrophy and vacuolations of B cells of islets of
langerhans treatment (1.d).

Histology of liver

Photomicrographs of liver (Figure 2) showed nor-
mal hepatic cells with well preserved cytoplasm, nucleus,
nucleolus and central vein (2.a). In case of group II
diabetic rats, the normal lobular structure was preserved.
The central vein was prominent and prominently con-
gested. Focal areas of hemorrhage were also seen. Fatty
change was evident.

The portal tracts appeared normal (2.b). In group
IV [diabetic rats + HCE 400 mg/kg], the hepatocytes

portal tracts and central veins appear normal (2.d).

Histology of kidney

Histology of kidney (Figure 3) in normal animals
showed normal structure (3.a). In diabetic rats, mild
thickening of the basement membrane of the arterioles
of glomeruli along with mild change of density of
mesangial mesangium were observed. No other signifi-
cant changes were seen (3.b). After HCE 400 mg/kg
treatment, these changes were improved towards nor-
mal condition (3.d).

Histology of heart

Histology of heart (Figure 4) in normal animals
showed normal structure (4.a). In diabetic rats, vacu-
olization of sarcoplasm of myocytes was observed. No
other significant changes were seen (4.b). After HCE
400 mg/kg treatment, these changes were improved
towards normal condition (4.d).

DISCUSSION

Glucose is the key physiological regulator of insulin
secretion; indeed, short-term exposure of â-cells to in-

creasing glucose concentrations induces proliferation in
a concentration-dependent manner. In addition to its
effect on â-cell turnover, hyperglycemia also impairs â-

cell secretary function. This glucotoxic effect is evident
before apoptosis leads to a significant decrease in â-

cell mass[6].
The present investigation indicated that a single dose

of alloxan (150 mg/kg) intraperitoneally to adult male
albino rats (210-220g) was suitable to induce histo-
logical changes of the islets of Langerhans character-
ized appearance, hypoinsulinemia and hyperglycemic
state. The present dose as well as the observed histo-

TABLE 1 : Effect of HCE on optimal cutoff level of each of the four plasma glucose values of oral glucose tolerance test in
alloxan induced diabetic rats (A-D)(n=10)

Optimal cutoff level 

3.h glucose level 2.h glucose level 1.h glucose level Fasting glucose level Group 

74.9±6.8 89.3±7.2 112.3±9.8 69.12±2.3 Normal (N) 

412±38.5
 ***a 435±30.25

 ***a 465±41.8
 ***a 142±12.3

 ***a Diabetic Control (DC) 

314±27.1
 c 401±29.8

 b 484±40.28
 a 176±16.2

 a Diabetic +Glimepride (G) 

241±18.9
 c 274±16.5

 c 428±34.17
 b 155±13.0

 a Diabetic+HCE (HCE) 
 * Values significantly different compared to normal P***�0.001; * Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one �way ANOVA with Tukey�s post �hoc test.

TABLE 2 : Effect of HCE on serum insulin level in alloxan
induced diabetic rats (A-D)(n=10)

Serum insulin levels (ng/ml) 
Group  

After 30 days of treatment 

1.18±0.07 Normal (N) 

0.48±0.07***
a Diabetic control (DC) 

0.62±0.04
 a Diabetic + Glimepride (+G) 

1.06±0.06
 b Diabetic+HCE (HCE) 

* Values significantly different compared to normal P***�0.001;

* Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one

�way ANOVA with Tukey�s post �hoc test.
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pathological and biochemical manifestations agree with
the literature of[15].

A gradual loss of â-cells due to apoptosis signifi-

cantly hinders insulin production and inhibits cell viabil-
ity. During apoptosis, cells shrink; chromatin condenses;
DNA is cleaved into pieces at inter nucleosomal re-
gions. A proactive way to increase â-cell viability is to

decrease apoptosis level in order to retain the cell popu-
lation and increase insulin production.

Oral administration of glimepiride causes significant
decrease in levels of blood glucose in accordance with
who revealed that glimepiride exerts its insulin-releas-

ing effect mainly by inhibiting ATP-sensitive potassium
channels. In the pancreatic â-cell this action induces

depolarization of the cell membrane, allowing an influx
of calcium in the cell. This in turn induces insulin release
into the blood.

Pfutzner et al, 2006[27] revealed that the increase in
the number of â-cells in the islets of Langerhan�s in

glimepiride-treated diabetic rats in comparison to al-
loxan induced diabetic rats can be attributed to the fact
that glimepiride affect the activation of the redox sensi-
tive transcription factor NF (Kappa) â in alloxan in-
duced diabetic rats. Although the mechanism of â-cell

neoformation is not clear but there is strong evidence
that islet stem cells may exist in the pancreatic duct and
that these ductal epithelial cells may be switched into a
proliferative /regenerative phase leading to
nesideoblastosis (neogenesis of islets)

Antidiabetic effect of glimepiride was further ex-
amined by histological observations made on the pan-
creatic tissue of glimepride treated rats that show vacu-
olization and necrosis of some â cells of islets of Langer-
hans.

Oral administration of either HCE causes signifi-
cant decrease in levels of blood glucose although the
significant increase in level of serum insulin in agree-

TABLE 3 : Effect of HCE on body weight, triglycerides (T.G) and total cholesterol (T.C) in alloxan induced diabetic rats.

T.C T.G Body weight gain 

mg/dl mg/dl gm 
Group 

87.2±8.4 74.2±6.8 37±3.21 Normal (N) 

163.2±7.9
***a 178.2±10.4

***a -27±3.4
***a Diabetic Control (DC) 

102.3±7.4
 b 120.3±8.6

 b -21±2.6
 a Diabetic + Glimepride (G) 

96.4±6.3
 b 103.7±8.3

 c +62±5.2
 b Diabetic+HCE (HCE) 

 * Values significantly different compared to normal P***�0.001; * Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one �way ANOVA with Tukey�s post �hoc test.

TABLE 4 : Effect of HCE on HDL cholesterol and LDL choles-
terol in alloxan induced diabetic rats.

LDL.C HDL.C 

mg/dl mg/dl 
Group 

13.5±7.3 63.2±5.7 Normal (N) 

53.2±4.8
***a 39.3±4.5

***a Diabetic Control (DC) 

35.1±3.3
 b 45.2±3.4

 b Diabetic + Glimepride (G) 

26.3±11
 c 50.2±3.9

 c Diabetic+HCE (HCE) 
* Values significantly different compared to normal P***�0.001;

* Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one

�way ANOVA with Tukey�s post �hoc test.

TABLE 5 : Effect of HCE on liver parameters in normal and
diabetic rats

sAST sALT 

U/l U/l 
Group 

23.17±0.75 19.51±0.84 Normal (N) 

84.29±0.94***
a 62.39±0.87***

a Diabetic Control (DC) 

70.06±0.89
a 59.18±0.91

a Diabetic + Glimepride (G) 

32.89±0.69
c 30.58±0.81

c Diabetic+HCE (HCE) 

* Values significantly different compared to normal P***�0.001;

* Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one

�way ANOVA with Tukey�s post �hoc test.

TABLE 6 : Effect of HCE on kidney parameters in normal and
diabetic rats (n=10)

Creatinine Urea 

(mg/dl) (mg/dl) 
Group 

0.65±0.07 25.41±2.14 Normal (N) 

1.31±0.01***
a 66.14±2.14***

a Diabetic Control (DC) 

0.98±0.03
 b 29.26±2.65

 c Diabetic + Glimepride (G) 

1.05±0.02
 b 40.41±1.69

 b Diabetic+HCE (HCE) 

* Values significantly different compared to normal P***�0.001;

* Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one

�way ANOVA with Tukey�s post �hoc test.
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TABLE 7 : Effect of HCE on cardiac parameters in normal and diabetic rats

CK.MB CK.NAC L.D.H 

(u/I) (u/I) (u/I) 
Group 

141.38±12.36 264.15±23.36 243.18±23.36 Normal (N) 

274.15±13.80***
a 574.29±31.24***

a 532.26±25.12***
a Diabetic Control (DC) 

193.57±13.69
 b,c 416.8±41.28

 b 448.65±36.26
 b Diabetic + Glimepride (DC +G) 

175.35±17.29 c 351.18±32.58
 c 384.61±30.99

c Diabetic+HCE (DC +HCE) 
 * Values significantly different compared to normal P***�0.001; * Values are expressed as means ± SE. Means not sharing

common letter are significantly different (p�0.05) based on one �way ANOVA with Tukey�s post �hoc test.

Figure 1 : Effect of HCE on pancreas of alloxan induced diabetic rats

Figure 2 : Effect of HCE on liver of alloxan induced diabetic rats
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Figure 3 : Effect of HCE on kidney of alloxan induced diabetic rats

Figure 4 : Effect of HCE on heart of alloxan induced diabetic rats

ment with[17].
Huang et al, 2005 Explained that sulphated polysac-

charides from marine algae are known to be important
free-radical scavengers and antioxidants for the pre-
vention of pancreatic oxidative damage, which is an
important contributor in DM.

Antidiabetic effect of HCE was further examined
by histological observations made on the pancreatic tis-
sue of HCE treated rats that revealed hypertrophy and
vacuolations of â- cells of islets of langerhans.

The characteristic features of diabetic dyslipidemia
are a high plasma triglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of small dense LDL-cholesterol particles. The lipid

changes associated with diabetes mellitus are attrib-
uted to increased flux of free fatty acids into the liver
secondary to insulin deficiency/ resistance. This results
in excess fatty acid accumulation in the liver, which is
converted to triglycerides. The impaired ability of insu-
lin to inhibit free fatty-acid release leads to elevated
hepatic VLDL-cholesterol production. The increased
VLDL-cholesterol and triglyceride levels decrease the
level of HDL-cholesterol and increase the concentra-
tion of small dense LDL-cholesterol particles by acti-
vation of lipoprotein lipase and lecithin acyl-cholesterol
transferase[24].

In our study, elevated levels of serum TC, TG, LDL
and VLDL-cholesterol and decreased HDL -choles-
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terol concentration in alloxan-induced diabetic rats are
in accordance with[40].

On other hand, Induction of diabetes by alloxan
resulted in loss of body weight in the diabetic control
rats in accordance with that may due to catabolic effect
on protein metabolism by retarding protein synthesis
and stimulating protein degradation.

Oral administration of glimepiride causes significant
decrease in the serum levels of triglycerides, total cho-
lesterol and LDL-cholesterol in contrast to significant
elevation in HDI.-cholesterol and body weight in ac-
cordance with[8].

Motoyama et al, 2009[23] revealed that glimepiride
improved HDL-c level via improvement of plasma
adiponectin level as adiponectin could increase HDL-c
levels directly via increased lipoprotein lipase and de-
creased hepatic lipase activity. On other hand, the
antilipidemic action of glimepiride may reside in their
ability to stimulate insulin secretion and action.

Oral administration of either HCE causes signifi-
cant decrease in the serum levels triglycerides, total
cholesterol and LDL-cholesterol in contrast to signifi-
cant elevation in HDI.-cholesterol and body weight gain
in accordance with[13].

Park et al, 2011[26] revealed that sulphated poly
saccharides, major component in either HCE or CME
enhance the negative charges of cell surface so as to
effect the aggradation of cholesterol in blood, as a re-
sult decreasing the cholesterol in serum.

The significant increase in body weight gain in HCE
treated diabetic rats may due to anabolic effect on pro-
tein metabolism by stimulating protein synthesis and re-
tarding protein degradation

Renal dysfunction is a slowly progressive process
that is postulated to be accelerated by intervening dis-
eases, such as diabetes, due in part to the addition of

excessive stress and inflammation[19].
DM causes a disturbance in the uptake of glucose,

as well as glucose metabolism. The liver plays an im-
portant role in the maintenance of blood glucose levels
by regulating its metabolism.

The present investigation indicated that, a single dose
of alloxan (150 mg/kg) intraperitoneally to adult male
albino rats (210-220g) was suitable to induce histo-
logical changes in the liver of alloxan induced diabetic
rats with characterized appearance, enlarged and swol-

len hepatocytes.
Alloxan causes significant increase in activity of

sAST and sALT, in accordance with that is directly re-
lated to changes in metabolism in which the enzymes
are involved. The increased activities of transaminases,
which are active in the absence of insulin due to the
availability of amino acids in the blood of DM and are
also responsible for the increased gluconeogenesis and
ketogenesis[2].

DM induces the growth of HSCs via MAP kinase
pathways, which are activated by ROS produced by
the NADPH oxidase system under the regulation of
protein kinase C. On other hand, hepatic oxidative
stress induces proinflammatory cytokines, such as TNF-
á, transforming growth factor-â (TGF-â), interleukin-

1â, and interleukin-6, which are critical for HSC acti-
vation and perpetuation[35].

Oral administration of HCE causes significant de-
crease in activity of sAST and sALT, in accordance
with[33].

Hu et al, 2001[10] who suggests that the antioxidant
activities of sulphated polysaccharides has been attrib-
uted to various mechanisms including the prevention of
chain initiation, the binding of transition metal ion cata-
lysts, the decomposition of peroxides, and the preven-
tion of continued hydrogen abstraction and radical scav-
enging.

Damage to hepatocytes and activation of hepatic
stellate cells are key events in liver fibrosis, and, inter-
estingly, treatment of hepatocytes with HCE prevented
cell death and inhibited the proliferation hepatic stellate
cells. So, HCE might be a promising anti-fibrotic agent
possessing dual functions, namely, protection of hepa-
tocytes and inhibition of hepatic stellate cell prolifera-
tion[9].

Hepatic protective effect of HCE was further evi-
denced by histological observations made on the he-
patic tissue of HCE treated rats that showing no histo-
logical changes,

Alloxan led to a significant increase in serum urea
and serum creatinine A similar effect was recorded by[3].
[31]revealed that enhanced protein catabolism and ac-
celerated amino acid deamination for gluconeogenesis
is probably an acceptable postulate to interpret the el-
evated levels of urea and creatinine. Furthermore, Al-
loxan increased the productions of reactive oxygen spe-
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cies, enhanced lipid peroxidation and protein
carbonylation in association with decreased intracellu-
lar antioxidant defense in the kidney tissue.

Cao et al., 2011[5] suggests that development of
diabetic renal dysfunction may due to activation of en-
doplasmic reticulum stress that can mediate progres-
sive endothelial damage through growth and migration
of vascular smooth muscle and inflammatory cells, al-
teration of extracellular matrix, apoptosis of endothe-

lial cells, over-expression of inflammatory cytokines.
Oral administration of glimepiride causes significant

decrease in level of seum urea and creatinine in accor-
dance with[30].

In the present study the improvement in blood urea,
serum creatinine and subsequent amelioration of
histomorphological changes in kidneys of glimepiride
treated rats can be attributed to the recovery of renal
function which is explained by the regenerative capa-
bility of the renal tubules as good metabolic control is
beneficial in slowing the progression of renal dysfunc-
tion in diabetes[21].

Glimepiride could ameliorate the glomerular and
tubular lesions that characterize diabetic renal dysfunc-
tion and subsequently recover renal morphology and
function. Reno- protective effect glimepiride of was fur-
ther evidenced by histological observations made on
the renal tissue of glimepiride treated rats that revealed
normal structure of renal parenchyma.

Oral administration of HCE causes significant de-
crease in level of serum urea, serum creatinine in ac-
cordance with.

Fucoidan oligosaccharides show good protective
effects on renovascular diabetic rats and one of the
mechanisms underlying the antihypertensive effects might
be that they can inhibit the production of plasma
angiorensin II. On other hand, Anti inflammatory effect
of HCE may due to sulphated polysaccharides, fucoidan
which is a potent modulator of connective tissue pro-
teolysis that occurs during inflammatory diseases where,
continuous supply of inflammatory cells and exacerbated
production of inflammatory cytokines is present[32].

Reno- protective effect of HCE was further evi-

denced by histological observations made on the renal
tissue of HCE treated rats that revealed slight vacu-
olization of endothelial lining glomerular tufts.

Several studies have suggested that carbohydrate

and lipid metabolic abnormalities, such as hyperglyce-
mia and hyperlipidemia, may contribute to the devel-
opment of cardiac dysfunction in DM. A significant re-
duction in myocardial glucose supply and utilization has
been observed in isolated diabetic cardiomyocytes,
which could be the primary injury in the pathogenesis
of this specific heart muscle disease Therefore, it is nec-
essary to increase glucose utilization or the rate of glu-
cose transport in the diabetic heart[14].

Alloxan led to a significant increase in activity of
myocardial L.D.H, C.K-NAC, C.K-MB in accordance
with[29,4] revealed that reduced muscle mitochondrial
content function with DM would lower the total cellular
ATP yield, which would result most notably in increased
mitochondrial volume, and increased glycolytic enzymes
necessitating increased activity of creatine kinase, as
this enzyme is responsible for rapidly transferring high-
energy phosphate groups from the site of production to
the site of use.

Oral administration of glimepiride causes significant
decrease in activity of L.D.H, CK.NAC and CK.MB
in accordance with[7]. [25]revealed that glimepiride, im-
proved endothelial function despite similar glycemic
control. The improvement in endothelial function was
mainly due to a reduction in insulin resistance.

Oral administration of HCE causes significant de-
crease in activity of myocardial L.D.H, myocardial
CK.NAC, myocardial CK.MB and myocardial
caspase-3 in accordance with[13].

Sulphated poly saccharides enhanced myocardial

tissue repair in by promoting revascularization (in situ
vascular endothelial growth factor and stromal cell-de-
rived factor-1á (SDF-1á) overexpression) and limiting

fibrosis. Consequently, HCE may be useful for myo-

cardial oxidative stress[20].

CONCLUSION

Although additional studies are needed, it could be
suggested that HCE have Antidiabetic,
Antihyperlipidemic mechanisms against Pancreas, liver,
kidney and hear injury induced by alloxan. The signal-
ing mechanisms associated with protection against the
liver damage and oxidative stress status induced by al-
loxan via intake HCE still need merit further investiga-
tions.



M.A.Nagy 79

Regular  Paper
BCAIJ, 9(2) 2015

BioCHEMISTRYBioCHEMISTRY
An Indian Journal

CONFLICT OF INTEREST STATEMENT

We declare that we have no conflict of interest.

ACKNOWLEDGEMENTS

This study was supported by Beni Suef University.
We appreciate the assistance and advice of Prof. Dr
Bastawy M, Faculty of Science, Beni Suef University.
and Prof. Dr. Amin. KA, Faculty of Veterinary Medi-
cine, Beni Suef University for kind co-operation.

REFERENCES

[1] K.A.Amin, E.M.Awad, M.A.Nagy; Effect of panax
quinquefolium on streptozotocin-induced diabetic
rats: role of C-peptide, nitric oxide and oxidative
stress, Int.J.Clin.Exp.Med., 4(2),136-47 (2011).

[2] S.A.S.Batran, S.E.El-Gengaihi, O.A.Shabrawy;
Some toxicological studies of Momordica
charantia L. on albino rats in normal and alloxan

diabetic rats, J.Ethnopharmacol., 108, 236�242

(2006).
[3] V.B.Brito, J.B.da Rocha, G.O.Puntel, S.C.da Luz,

N.B.Barbosa, N.R.de Carvalho, V.Folmer; Inhibi-
tion of ä-aminolevulinate dehydratase is not closely

related to the development of hyperglycemia
in alloxan-induced diabetic mice, Exp Toxicol
Pathol., 63(5), 443-51 (2011).

[4] J.R.Brown, A.P.Furnary, T.A.Mackenzie,
D.Duquette, R.E.Helm, M.Paliotta, C.S.Ross,
D.J.Malenka, G.T.O�Connor; Northern New En-

gland Cardiovascular Disease Study Group, Does
tight glucose control prevent myocardial injury and

inflammation? J.Extra.Corpor.Technol., 43(3), 144-
52 (2011).

[5] Y.P.Cao, Y.M.Hao, Q.J.Liu, J.Wang, H.Li,
H.J.Duan; Therelationship between endoplasmic
reticulum stress and its particular apoptosisway

caspase-12 and apoptosis in renal cortex of diabetic

rats, Zhongguo Ying Yong Sheng Li Xue Za Zhi,
27(2), 236-40 (2011).

[6] M.Y.Donath, P.A.Halban; Decreased beta-cell mass
in diabetes: significance, mechanisms and therapeu-
tic implications, Diabetologia, 47, 581 �589 (2004).

[7] K.Geisen, A.Végh, E.Krause, J.G.Papp; Cardiovas-

cular effects of conventional sulfonylureas
and glimepiride, Horm Metab Res., 28(9), 496-507
(1996).

[8] N.R.Hadi, F.Al-Amran, M.A.Hussein, F.A.Rezeg;
Evaluation of the effects of glimepiride (Amaryl)

and repaglinide (novoNorm) on atherosclerosis pro-
gression in high cholesterol-fed male rabbits, J

Cardiovasc Dis Res, 3(1), 5-11 (2012).
[9] S.Hayashi, A.Itoh, K.Isoda, M.Kondoh, M.Kawase,

K.Yagi; Fucoidan partly prevents CCl4-induced liver
fibrosis, Eur.J.Pharmacol, 580, 380-384 (2008).

[10] J.F.Hu, M.Y.Geng, J.T.Zhang, H.D.Jiang; An in
vitro study of the structure-activity relations of sul-
fated polysaccharides from brown algae to its anti-
oxidant effect, J Asian Nat Prod Reports, 3, 353-
358 (2001).

[11] R.G.Jayasooriya, Y.H.Choi, S.K.Moon, W.J.Kim;

Methanol extract of Hydroclathrus clathratus sup-
presses matrix metalloproteinase-9 in T24 bladder
carcinoma cells by suppressing the NF-êB and

MAPK pathways, Oncol Rep, 27(2), 541-6 (2012).
[12] J.Y.Joo, D.L.Huber DL; An integrative review of

case management for diabetes, Prof Case Manag,

17(2), 72-85 (2012).
[13] S.K.Kim, Y.X.Li yx; benefits of sulfated polysac-

charides from sea vegetables Medicinal, Adv Food
Nutr Res., 64, 391-402 (2011).

[14] B.Law, V.Fowlkes, J.G.Goldsmith, W.Carver,
E.C.Goldsmith; Diabetes-induced alterations in the
extracellular matrix and their impact on myocardial
function, Microsc Microanal., 18(1), 22-34 (2012).

[15] V.P.Lebedev, S.V.Bilichenko, N.E.Ordyan,
S.G.Pivina, S.P.Nechiporenko, A.A.Puzyrev,
E.A.Mikheeva, K.K.Kubacheva; Transcranial
electrostimulation activates reparative regeneration
and the insulin-producing function of pancreatic B-

cells in alloxan diabetes in rats, Neurosci Behav

Physiol., 37(4), 341-7 (2007).
[16] C.Li, Y.Gao, Y.Xing, H.Zhu, J.Shen, J.Tian;

Fucoidan, a sulfated polysaccharide from brown
algae, against myocardial ischemia�reperfusion in-

jury in rats via regulating the inflammation response,
Food and Chemical Toxicology, (2011).

[17] H.Liu, L.Gu; Phlorotannins from brown

algae (Fucus vesiculosus) inhibited the formation of

advanced glycation endproducts by scavenging re-
active carbonyls, J Agric Food Chem., 8, 60(5),
1326-34 (2012).

[18] L.Ladrière, F.Malaisse-Lagae, J.Fuhlendorff,

W.J.Malaisse; Repaglinide, glibenclamide and
glimepiride administration to normal and

hereditarily diabetic rats, Eur J Pharmacol, 335(2-
3), 227-34 (1997).



80

Regular  Paper

Biochemical and histopathological analysis of Hydroclathrus clathratus BCAIJ, 9(2) 2015

An Indian Journal
BioCHEMISTRYBioCHEMISTRY

[19] E.Mandache, M.Penescu; Nanostructural features
of diabetic podocytopathy, Rom.J.Morphol.

Embryol, 53(1), 23-7 (2012).
[20] Michel, D.Letourneur, O.Meilhar, L.Loueder,

S.Manzo-Silberman;Therapeutic potential
of fucoidan in myocardial ischemia, Cardiovasc

Pharmacol, 58(6), 626-32 (2011).
[21] A.L.McCall; Clinical review of glimepiride, Expert

Opin Pharmacother., 2(4), 699-713 (2001).
[22] D.W.Moss, A.R.Henderson, C.A.Clinical enzymol-

ogy In:Brutis, E.R.Ashwood; Titez Textbook of
Clinical Chemistry, 3 rd Edition Philadelphia
:W.B.Saunders Company, 617-721 (1999).

[23] M.Emoto, T.Konishi, Y.Ikuno, E.Lee, M.Teramura,
K.Motoyama; Glimepiride increases high-density
lipoprotein cholesterol via increasing adiponectin
levels in type 2 diabetes mellitus, Metabolism, 58(2),
143-8 (2009).

[24] M.A.Nagy, M.A.Bastawy; Renoprotective effects
of Egyptian herbal formula during experimental dia-
betes, Access Scientific Reports, 1(9), (1-9) (2012).

[25] C.Makriyiannis kaniolou, N.Kazakos, K..K.Naka,
K.Papathanassion, T.kolettis, K.Liveris,
C.S.Katsoras; Pioglitazone vs glimepiride: Differ-
ential effects on vascular endothelial function in
patients with type 2 diabetes, Atherosclerosis,
205(1), 221-6 (2009).

[26] M.K.Park, U.Jung, C.Roh; Fucoidan
from marine brown algae inhibits lipid accumulation,

Drugs, 9(8), 1359-67 (2011).
[27] A.Pfützner, T.Schöndorf, D.Seidel, K.Winkler,

S.Matthaei, A.Hamann, T.Forst; Impact of
rosiglitazone on beta-cell function, insulin resistance,
and adiponectin concentrations: results from a
double-blind oral combination study with glimepiride,

Metabolism, 55(1), 20-5 (2006).
[28] S.I.Rabbani, K.Devi, S.Khanam; Role of

Pioglitazone with Metformin or Glimepiride on Oxi-

dative Stress-induced Nuclear Damage and Repro-
ductive Toxicity in Diabetic Rats,
Malays.J.Med.Sci., 17(1), 3-11 (2010).

[29] M.Rajesh, S.Bátkai, M.Kechrid, P.Mukhopadhyay,

W.S.Lee, B.Horváth, E.Holovac, R.Cinar,

L.Liaudet, K.Mackie, G.Haskó, P.Pacher; Cannab-

inoid 1 receptor promotes cardiac dysfunction, oxi-
dative stress, inflammation, and fibrosis in diabetic
cardiomyopathy, Diabetes, 61(3), 716-27 (2012).

[30] B.Rosenkranz, V.Profozic, Z.Metelko, V.Mrzljak,
C.Lange, V.Malerczyk; Pharmacokinetics and
safety of glimepiride at clinically effective doses in

diabetic patients with renal impairment, Diabetologia,
39(12), 1617-24 (1996).

[31] B.Santamaría, A.B.Sanz, A.C.Ucero,

M.D.Sánchez-Niño, A.Benito-Martín, A.Reyero,

M.Ruiz Ortega, R.Selgas, A.Ortiz; Apoptosis: from
advances in PD to therapeutic targets in DM.
Nefrologia 28, 6, 23-6 (2008).

[32] K.Senni, F.Gueniche, A.F.Bertaud, S.I.Tchen,
F.Fioretti, S.C.Jouault; Fucoidan a sulfated polysac-
charide from brown algae is a potent modulator of
connective tissue proteolysis, Archives of Biochem-
istry and Biophysics, 445, 56�64 (2006).

[33] H.Shinji, I.Ayano, I.Katsuhiro, K.Masuo, K.Masaya,
Y.Kiyohito; Fucoidan partly prevents CCl4-induced
liver fibrosis, European Journal of Pharmacology,
580, 380�384 (2008).

[34] I.A.Vanden Oever, H.G.Raterman, M.T.

Nurmohamed, S.Simsek; Endothelial dysfunction,
inflammation, and apoptosis in diabetes mellitus,

Mediators Inflamm, 792393 (2010).
[35] R.Sugimoto, M.Enjoji, M.Kohjima, S.Turuta,

M.Fukushima, M.Iwao, T.Sonta, K.Kotoh,
T.Inoguchi, M.Nakamura; High glucose stimulates
hepatic stellate cells to proliferate and to produce
collagen through free radical production and acti-
vation of mitogen-activated protein kinase, Liver Int,

25, 1018�1025 (2005).
[36] H.Wang, L.C.M.Chiu, V.E.C.Ooi, P.O.Ang Jr; A

potent antitumor polysaccharide from the edible
brown seaweed Hydroclathrus clathratus, Bot., 53,
265�274 (2010).

[37] WHO, WHO expert committee on Diabetes melli-
tus, Technical reports series World Health Organi-
zation, Geneva (1980).

[38] P.Wlodarczyk, M.Paluch, Z.Wojnarowska,
L.Hawelek, K.Kaminski, J.Pilch; Theoretical and
experimental studies on the internal mobility of two
sulfonylurea agents: glibenclamide and glimepiride,

J.Phys.Condens.Matter., 23(42), 425901 (2011).
[39] U.Würzburg, N.Hennrich, H.D.Orth; H.Lang;

Quantitative determination of creatine kinase isoen-
zyme catalytic concentrations in serum using im-
munological methods, J.Clin. ChemClin..Biochem,
15, 131-7 (1977).

[40] U.C.Yadav, K.Moorthy, N.Z.Baquer; Combined
treatment of sodium orthovanadate and Momordica
charantia fruit extract prevents alterations in lipid
profile and lipogenic enzymes in alloxan diabetic

rats, Mol Cell Biochem., 268(1-2), 111-20 (2005).


