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ABSTRACT

Objective: To investigate biochemical and histopathological analysis of
Hydroclathrus clathratus agueous (HCE) extract in alloxan induced dia
betic rat by administering oral dose (400 mg/kg body weight /day). M eth-
ods: Optimal cutoff level of each of the four plasma glucose values of oral
glucosetolerancetest in alloxan diabetic rat was done. Other parametersas
total lipid, liver profile, rena 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
glucoselevel (P<0.001) aswell asimproving liver, kidney, cardiac functions
and hyperlipedemia due to diabetes. The extract treatment also showed
enhanced seruminsulin level and body weight of diabetic rats as compared
to diabetic control group. Furthermore, the extract hasafavorable effect on
the histopathological changes of the pancreas, liver, kidney and heart in
alloxan induced diabetes. Conclusion: Hydroclathrus clathratus posses
antidiabetic property aswell asimprovetotal 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 Sciencelnc. - INDIA
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Diabetesmellitus (DM) isavery commonly oc-
curring metabolic disorder characterized by hypergly-
cemiaand atered metabolism of carbohydrates, lipids
and proteins. DM occurs due to absolute or relative
deficiency of insulinor insulin resistance ™.

Thismetabolic disorder affects approximately 4%

of the population worldwide and isexpected to bein-
creased by 5.4%in 2025. Because DM isassociated
with oxidative stresss, it atersthe cellular microenvi-
ronment inmany different typesof tissuescausngmyriad
untoward effects, collectively referred to as’diabetic
complications’. Two cellular processes affected by dia-
betes areinflammeation and apoptosig.
Glimepirideisamedium-to-long acting sulfonylurea
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anti-diabetic drug. sometimesclassfied asthefirg third-
generation sulfonylureaand sometimesclassified assec-
ond-generation. Glimepirideactsasan insulin secreta
gogue. It lowersblood sugar by stimulating therel ease
of insulin by pancreatic betacellsand by inducingin-
creased activity of intracellular insulin receptorg®.

Synthetic drugsusualy comewith condderableside
effects, such ashypoglycemia, drug-resistance, dropsy,
and weight gain In recent yearsdueto the adverse ef-
fectsof synthetic hypoglycemicdrugs, interestsin ater-
nate therapeuti c approach have become very popular
Nowadays, herbal drugsaregaining popularity inthe
trestment of diabetesand itscomplicationsdueto their
efficacy, low incidence of side effectsand low Cost!Y.

Themedicind plantsprovideauseful sourceof ora
hypoglycemic compoundsfor thedevel opment of new
pharmaceutica leads. Someof theplantswhicharebeing
used for thetreatment of diabetes havereceived scien-
tific or medicinal scrutiny and even the WHO expert
committee on diabetesrecommendsthat thisareawar-
rant further attention®",

Brown marinea gaeto berich sources of antioxi-
dant compoundswith potential freeradical scavenging
activity that may beuseful in prevention and trestment
of various diseases caused by oxidative damage.
Fucoidans, polysacchari des containing substantial per-
centages of L-fucoseand sulfate ester groups, are con-
stituentsof brown agaethat have numerous other bio-
logical propertiessuch antioxidant, anti-inflammatory
immuno-modul atory and apoptosi s-inducing activi-
tieg®l.

Hydroclathrus clathratus (C. Agardh) Howe is
brown marinea gae and considered to be atraditional
drug and health food in Korea, Japan and China. Hot
water extract of H. clathratus (HCE) isrichin of water-
soluble sulfated polysaccharidesthat exhibit valuable
biologica effectsasanti cancer, anti-herpetic and anti-
coagulant activities™l,

MATERIALSAND METHODS

Glimepiride
Thedrug was purchased from (DeltaPharmafor
Pharmaceuticals, Egypt). Ora dose: Oral administra-

tion of (10 microg/g body wt) daily in accordance
withil,

= Regular Paper
Plant material

Mature whole Hydroclathrus clathratus were
collected from El- Zafrana, Gulf of Suez. by Mr.khdid
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 thefresh alga, corres ponding to
10— 12 g of dry alga material was homogenized in 500
ml hot doubledistilled water. Themixturewasclarified
by filtration using Whatman No. 1 filter paper and the
light brown extract resulted. The water extract of H.
clathratuswere sterilized by filtration and autoclaving,

respectively.
Chemicals

Alloxanwaspurchased from LobachemiePuvt. Ltd.
Mumbal, India Tota cholesterol (TC), serumhigh-den-
sty lipoprotein (HDL), serum Creatinine (SC), serum
urea(SU), alaninetransaminase (ALT), serum aspar-
tatetransaminase (AST) and triglyceride(TG) sandard
kitswere obtained from ErbadiagnosticsMannheim
Gambh, Germany. Blood glucoselevel was measured
using Elegance glucose meter (CT-X10) of Conver-
gent Technologies, Germany. All reegentsusedin study
wereanalytical grade.

Animals

40Whitemalea bino ratsweighting about 190+10
gwereused asexperimental animalsinthepresentin-
vestigation. The animals were housed in standard
polypropylene cages and maintai ned under controlled
room temperature (22+2 °C) and humidity (55+5%)
with 12 hlight and 12 h dark cycle and were fed a
standard diet of known compostion, and water adlibi-
tum. Thechow waspurchased from El-GomhaoriaCom-
pany, Cairo, Egypt. They were housed for two weeks
for accommodation. Our work was carried out in ac-
cordancewiththeguiddinesof El MiniaUniversity for
animal use. These animalswere used for induction of
Diabetesmellitus.

Induction of diabetes

Ratswere made diabetic by asingleintraperitoned
njection of alloxan monohydrate (Loba Chemie,
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Bombay; 150 mg/kgi.p.) ingterilesdine. Twelvedays
after Alloxaninjection, ratswith blood glucoseleve of
>200 mg/dL were separated and used for the study.
Blood glucoselevel swere measured using blood glu-
cosetest stripswith e egance glucometer (Frankenberg,
Germany) at weekly intervastill theend of sudy (i.e. 3
weeks). Blood glucose estimation wasdoneon0, 1, 2
and 3 hoursafter administration of extract orally at the
30™ day of starting experiment.

Experimental design

Overnight fasted ratsweredivided into four groups
and for each group 10 animalsand treated orally once
aday for 30 daysasfollows:

o Group I: Normal healthy control: given only
vehicle(Tween)

. Group I1: Diabetic control: givenonly vehicle
(Tween 80, 5%80, 1% v/v) viv)

o Group I11: Diabeticratsgiven Glimepiride (10
microg/g body wt.)

o Group |V: Diabeticratsgiven HCE 400 mg/kg
body weight /day

Biochemical parameters

Optimal cutoff leve of each of thefour plasmaglu-
cosevauesof ora glucosetolerancetestindloxandia
betic was measured with elegance glucometer
(Frankenberg, Germany) at hour intervasi.e. 0, 1, 2
and 3 hoursafter daily administration of extract orally.
After blood glucose estimation on day 30, whole blood
was collected by cardiac puncture under mild ether
anesthesiafrom rats. Serum cholesteral, triglycerides,
cregtinine, ureg, and HDL cholesterol levelsweredso
evauated innormal and alloxan inducesdiabeticrats.
Serum alaninetransaminase (ALT) and serum aspar-
tatetransaminase (AST), LDH, CK-NAC™? and CK -
M B were measured by autoandyser (ErbaChem 7,
Mannheim, Germany) using Erbadiagnogtickits. Se-
ruminsulinlevelsweredetermined usnginsulin ELISA
ki.

Satistical analysis

Statigticd analysiswascarried 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.
Vaues of P<0.05wereregarded assignificant. Data
were expressed as mean + standard error (SEM).
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RESULTS

Antidiabeticactivity

Singledosedloxan monohydrate (150 mg/kg) Sg-
nificantly (P<0.01) increasesthebl ood glucoseasshown
inTABLE 1. After thedaily oral administration with
HCE, for 30 days, significant decreased (P<0.01) in
the blood glucoselevel swas observed inthe diabetic
rats (TABLE 1. Thereduced insulinlevel indiabetic
ratswas a so significantly improved by treatment of
HCE. At the end of experiment (30"day) blood glu-
coselevel was(241+18.9) mg/dL of the groups treated
withHCE (TABLE 2).

Effect on body weight of rats

Indiabeticrats, continuousreductioninbody weight
wasobserved asshown in TABLE 2. HCE treatment
sgnificantly (P<0.05) improved thebody weight of dia-
beticrats.

Effect onlipid profile

Indiabeticrats, therewasasignificant increase of
serum total cholesterol, triglycerides (TABLE 3) and
sgnificant decreasein HDL cholesterol incompared to
that of normal control. The standard drugsaswell as
HCE used in the experimental study significantly de-
creased (P<0.05) thelevelsof cholesterol and triglyc-
erideswhereasHDL cholesterol significantly increased
(TABLEA4).

Effect on liver functions

Theeffect of HCE onliver functionsisrepresented
intheTABLES.ALT, AST weresignificantly el evated
inaloxaninduced diabetes. Theratstreated with HCE
showed significant (P<0.01) reductioninthedevated
levelsof liver enzymes (transaminase) in adose depen-
dent manner asshownin TABLES.

Effect on kidney functions

Kidney function markerslike ureaand creatinine
weredevatedin thealloxaninduced diabetic ratswhen
compared with thenormal rats. HCE reduced both the
levelsin dose dependent manner (TABLE6).

Effect on cardiacfunctions

Theeffect of HCE on cardiac functionsisrepre-
sentedintheTABLE 5. LDH, CK-NAC and CK-MB
weresgnificantly eevated in aloxaninduced diabetes.
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TABLE 1: Effect of HCE on optimal cutoff level of each of thefour plasma glucosevaluesof oral glucosetolerancetest in

alloxan induced diabeticrats(A-D)(n=10)

Optimal cutoff level

Group Fasting glucose level 1.h glucose level 2.h glucose level 3.h glucose level
Normal (N) 69.12+2.3 112.3+9.8 89.3+7.2 74.9+6.8
Diabetic Control (DC) 142+]12.3 *¥**38 465+41.8**** 435+30.25***2 412+38.5***2
Diabetic +Glimepride (G) 176+16.2°2 484+40.28 % 401+29.8° 314+27.1°
Diabetic+HCE (HCE) 155+13.0° 428+34.17° 274£16.5°¢ 241+18.9°

* 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 diabeticrats(A-D)(n=10)

Serum insulin levels (ng/ml)

Group After 30 daysof treatment
Normal (N) 1.18+0.07
Diabeti c control (DC) 0.48+0.07%**2
Diabeti c + Glimepride (+G) 0.62+0.04 ®
Diabeti c+HCE (HCE) 1.06+0.06°

* 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.

Theratstreated with HCE showed significant (P<0.01)
reductioninthedevatedlevel sof LDH, CK-NAC and
CK-MB asshownin TABLE?Y.

Histology of pancreas

Histology of pancreas (Figure 1) showed normal
acini, and normal cellular intheidetsof langerhansin
the pancreas of normal control (1.a). In diabetic ani-
malstreated extensive damageto idets of langerhans
and reduced dimensionsof idetswereobservedin dia-
betic rats(1.b). On other hand, HCE treatment show-
ing hypertrophy and vacuol ationsof B cellsof idetsof
langerhanstreatment (1.d).

Histology of liver

Photomicrographsof liver (Figure2) showed nor-
mal hepatic cdlswithwell preserved cytoplasm, nucleus,
nucleolus and central vein (2.a). In case of group Il
diabeticrats, thenormd lobular structurewas preserved.
The centrd vein was prominent and prominently con-
gested. Focd areasof hemorrhagewerea so seen. Fatty
changewasevident.

The portal tractsappeared normal (2.b). Ingroup
IV [diabeticrats + HCE 400 mg/kg], the hepatocytes

portal tractsand central veinsappear normal (2.d).
Histology of kidney

Histology of kidney (Figure 3) innormal animals
showed normal structure (3.a). In diabetic rats, mild
thickening of the basement membrane of thearterioles
of glomeruli along with mild change of density of
mesangid mesangiumwereobserved. No other sgnifi-
cant changeswere seen (3.b). After HCE 400 mg/kg
treatment, these changeswereimproved towards nor-
mal condition (3.d).

Histology of heart

Histology of heart (Figure4) in normal animals
showed normal structure (4.a). In diabetic rats, vacu-
olization of sarcoplasm of myocyteswasobserved. No
other significant changeswere seen (4.b). After HCE
400 mg/kg treatment, these changeswereimproved
towardsnormal condition (4.d).

DISCUSSION

Glucoseisthekey physiologica regulator of insulin
secretion; indeed, short-term exposureof B-cells to in-
creasing glucose concentrationsinducesproliferationin
aconcentration-dependent manner. In additiontoits
effect on B-cell turnover, hyperglycemia also impairs [3-
cell secretary function. Thisglucotoxic effect isevident
before apoptosisleadsto asignificant decreasein -
cell masg®.

Thepresentinvestigationindicated that asngledose
of aloxan (150 mg/kg) intraperitonealy to adult male
albino rats (210-220g) was suitabl e to induce histo-
logical changesof theidets of Langerhans character-
ized appearance, hypoinsulinemiaand hyperglycemic
state. The present dose aswell asthe observed histo-
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TABLE 3: Effect of HCE on body weight, triglycerides(T.G) and total cholesterol (T.C) in alloxan induced diabeticrats.

Grou Body weight gain T.G T.C
P gm mg/dl mg/d|
Normal (N) 37+3.21 74.2+6.8 87.2+8.4
Diabetic Control (DC) 2743477 178.2+10.4"2 163.2+7.97"2
Diabetic + Glimepride (G) -2142.62 120.3+8.6° 102.3+7.4°
Diabetic+HCE (HCE) +62+5.2° 103.7+8.3 ¢ 96.4+6.3"

* 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 diabeticrats.

TABLE 6: Effect of HCE on kidney parameter sin nor mal and
diabeticrats(n=10)

HDL.C LDL.C Urea Creatinine
Group Group
mg/dl mg/dl (mg/dl) (mg/dl)
Normal (N) 63.2+5.7 13.5+7.3 Normal (N) 25.41+2.14 0.65+0.07
Diabetic Control (DC) 39.3+4.5® 532+4.87®  Diabetic Control (DC) 66.14+2.14%*%2 1.31+0,0] ¥**2
Diabetic + Glimepride (G) ~ 45.2+3.4°  351+3.3° Diabetic + Glimepride (G)  29.26+2.65°  0.98+0.03"
Diabetic+HCE (HCE) 50.2+3.9° 26.3+11° Diabetic+HCE (HCE) 40.41£1.69°  1.05:0.02°

* 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.

TABLE5: Effect of HCE on liver par ameter sin nor mal and
diabeticrats

SALT SAST
Group
ul/l ul/l
Normal (N) 19.51+0.84  23.17+0.75
Diabetic Control (DC) 62.39:+0.87%%%% 84,20+(,94***2
Diabetic + Glimepride (G)  59.18+0.91*  70.06+0.89%
Diabetic+HCE (HCE) 30.58+0.81°  32.89+0.69°

* 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.

pathologica and biochemica manifestationsagreewith
theliterature of %,

A gradual loss of B-cells due to apoptosis signifi-
cantly hindersinsulin production andinhibitscdll viabil-
ity. During gpoptog's, cdlsshrink; chromatin condenses,
DNA iscleaved into piecesat inter nucleosomal re-
gions. A proactiveway toincrease f-cell viability is to
decreaseapoptosislevd inorder toretainthecel | popu-
lation and increaseinsulin production.

Ord adminigration of glimepiridecausessgnificant
decreaseinlevelsof blood glucosein accordancewith
whorevealed that glimepiride exertsitsinsulin-releas-

BIOCHEMISTRY (mm—

* 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.

ing effect mainly by inhibiting A TP-sensitivepotassum
channels. Inthe pancreatic -cell this action induces
depolarization of thecell membrane, alowinganinflux
of cdcuminthecdl. Thisinturninducesinsulinrdease
intotheblood.

Pfutzner et d, 2006 reved ed that theincreasein
the number of B-cells in the islets of Langerhan’s in
glimepiride-treated diabetic ratsin comparisonto a-
loxan induced diabetic ratscan be attributed to thefact
that glimepirideaffect the activation of theredox seng-
tivetranscription factor NF (Kappa) p in alloxanin-
duced diabetic rats. Although the mechanism of B-cell
neoformation isnot clear but thereisstrong evidence
that idet stem cellsmay exist in the pancreetic duct and
that theseductd epithdlid cellsmay beswitchedintoa
proliferative /regenerative phase leading to
nesideoblastos s (neogenesisof idets)

Antidiabetic effect of glimepiridewasfurther ex-
amined by histological observationsmade onthe pan-
cregtictissueof glimepridetreated ratsthat show vacu-
olizationand necrogsof somep cellsof idetsof Langer-
hans.

Oral administration of either HCE causes signifi-
cant decreasein levelsof blood glucose athoughthe
significant increaseinlevel of seruminsulinin agree-

An udéan Journal
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TABLE 7: Effect of HCE on cardiac parameter sin normal and diabeticrats

L.D.H CK.NAC CK.MB
Group
(u) (un) (ul)
Normal (N) 243.18+23.36 264.15+23.36 141.38+12.36
Diabetic Control (DC) 532.26+25.12%%*2 574.29+31 24%%*2 274.15+13.80%%*2
Diabetic + Glimepride (DC +G) 448.65+36.26" 416.8+41.28° 193.57£13.69°¢
Diabetic+HCE (DC +HCE) 384.61:+30.99° 351.18+32.58° 175.35+17.29°

* 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.

Figure2: Effect of HCE on liver of alloxan induced diabeticrats
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Figure4: Effect of HCE on heart of alloxan induced diabeticrats

ment withf*7,

Huang et a, 2005 Explained that sul phated polysac-
charidesfrom marine d gae areknownto beimportant
free-radical scavengersand antioxidantsfor the pre-
vention of pancrestic oxidative damage, whichisan
important contributor in DM.

Antidiabetic effect of HCE wasfurther examined
by histol ogica observationsmadeonthepancredatictis-
sueof HCE treated ratsthat reveal ed hypertrophy and
vacuolationsof - cells of islets of langerhans.

Thecharacteristicfeaturesof diabetic dydipidemia
areahigh plasmatriglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of small dense LDL-cholesterol particles. Thelipid

changes associated with diabetes mellitus are attrib-
uted toincreased flux of freefatty acidsinto theliver
secondary toinsulin deficiency/ res stance. Thisresults
inexcessfatty acid accumulationintheliver, whichis
converted totriglycerides. Theimpaired ability of insu-
lintoinhibit freefatty-acid releaseleadsto elevated
hepatic VLDL-cholesterol production. Theincreased
VLDL-cholesterol and triglyceridelevel sdecreasethe
level of HDL-cholesterol and increasethe concentra-
tion of small denseLDL-cholesterol particlesby acti-
vation of lipoproteinlipaseand | ecithin acyl-cholesterol
transferase?.

Inour study, devated levelsof sseum TC, TG LDL
and VLDL-cholesterol and decreased HDL -choles-
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terol concentration in alloxan-induced diabeticratsare
in accordancewithl“,

On other hand, Induction of diabetes by alloxan
resulted inlossof body weight in the diabetic control
ratsin accordancewith that may dueto catabolic effect
on protein metabolism by retarding protein synthesis
and stimul ating protein degradation.

Ord adminigration of glimepiridecausessgnificant
decreaseintheserum level sof triglycerides, totd cho-
lesterol and LDL-cholesterol in contrast to significant
elevation in HDI.-cholesterol and body weight in ac-
cordancewith®,

Motoyamaet al, 2009% reveded that glimepiride
improved HDL-c level viaimprovement of plasma
adiponectinlevel asadiponectin couldincreaseHDL-c
levelsdirectly viaincreased lipoprotein lipase and de-
creased hepatic lipase activity. On other hand, the
antilipidemic action of glimepiridemay resideintheir
ability to stimulateinsulin secretionand action.

Ord administration of either HCE causessignifi-
cant decreasein the serum level striglycerides, total
cholesterol and LDL-cholesterol in contrast to signifi-
cant eevaioninHDI.-cholesterol and body weight gain
inaccordancewith!*3,

Park et al, 2011? revealed that sulphated poly
saccharides, mgjor component ineither HCE or CME
enhance the negative charges of cell surfaceso asto
effect the aggradation of cholesterol in blood, asare-
sult decreasing the cholesterol in serum.

Thesgnificantincreasein body weight gainin HCE
treated diabetic ratsmay dueto anabolic effect on pro-
tein metabolism by stimul ating proteinsynthesisandre-
tarding protein degradation

Renal dysfunctionisadowly progressive process
that ispostul ated to be accel erated by intervening dis-
eases, such as diabetes, due in part to the addition of
excessivestressand inflammation*?.

DM causesadisturbancein the uptake of glucose,
aswell asglucose metabolism. Theliver playsanim-
portant rolein themaintenance of blood glucoselevels
by regulatingitsmetabolism.

Thepresent invedtigationindicated that, asngledose
of aloxan (150 mg/kg) intraperitoned ly to adult male
albino rats (210-220g) was suitable to induce histo-
logicd changesintheliver of alloxaninduced diabetic
raswith characterized appearance, enlarged and swol-

—— Regdular Peper

len hepatocytes.

Alloxan causessignificant increasein activity of
SAST and SALT, inaccordancewith that isdirectly re-
lated to changesin metabolism in which the enzymes
areinvolved. Theincreased activities of transaminases,
which are activein the absence of insulin dueto the
availability of aminoacidsintheblood of DM and are
asoresponsblefor theincreased gluconeogenesisand
ketogenesig2.

DM inducesthe growth of HSCsviaMAPkinase
pathways, which are activated by ROS produced by
the NADPH oxidase system under the regulation of
protein kinase C. On other hand, hepatic oxidative
dressinducesproinflammatory cytokines, suchas TN
a, transforming growth factor-f (TGF-f), interleukin-
1B, and interleukin-6, which are critical for HSC acti-
vation and perpetuation,

Ora administration of HCE causessignificant de-
creasein activity of SAST and SALT, in accordance
withs3,

Huet a, 20011% who suggeststhat the antioxidant
activitiesof sulphated polysaccharideshasbeen attrib-
uted to various mechanismsincluding the prevention of
chaininitiation, thebinding of trangtion metd ion cata:
lysts, the decomposition of peroxides, and the preven-
tion of continued hydrogen abstraction and radical scav-
enging.

Damageto hepatocytes and activation of hepatic
sellatecellsarekey eventsinliver fibrosis, and, inter-
estingly, trestment of hepatocyteswith HCE prevented
cdl death and inhibited the proliferation hepatic g€ late
cdlls. So, HCE might beapromising anti-fibrotic agent
possessing dua functions, namely, protection of hepa
tocytesand inhibition of hepatic stellate cell prolifera-
tion®.

Hepatic protective effect of HCE wasfurther evi-
denced by histological observations made onthe he-
pati c tissue of HCE treated ratsthat showing no histo-
logica changes,

Alloxanledtoasgnificantincreaseinserumurea
and serum crestinine A Smilar effect wasrecorded byt3.
[Ureveal ed that enhanced protein catabolism and ac-
celerated amino acid deamination for gluconeogenes's
isprobably an acceptable postulate to interpret the el -
evated levelsof ureaand 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 intracel lu-
lar antioxidant defenseinthe kidney tissue.

Cao et a., 20115 suggests that devel opment of
diabeticrena dysfunction may dueto activation of en-
doplasmic reticulum stressthat can mediate progres-
sveendothelia damagethrough growth and migration
of vascular smooth muscleand inflammatory cells, a-
teration of extracel lular matrix, apoptosis of endothe-
lid cdls, over-expression of inflammatory cytokines.

Ord adminigration of glimepiride causessignificant
decreaseinlevel of seum ureaand creatininein accor-
dancewith®,

Inthepresent study theimprovement in blood urea,
serum creatinine and subsequent amelioration of
histomorphol ogical changesinkidneysof glimepiride
treated rats can be attributed to therecovery of rena
function whichisexplained by theregenerative capa-
bility of therend tubules asgood metabolic control is
beneficia indowing the progression of rena dysfunc-
tionin diabetes?.

Glimepiride could amelioratethe glomerular and
tubular lesionsthat characterize diabetic renal dysfunc-
tion and subsequently recover renal morphology and
function. Reno- protectiveeffect glimepirideof wasfur-
ther evidenced by histological observationsmadeon
therend tissue of glimepiridetreated ratsthat revealed
normal structureof rena parenchyma.

Oral administration of HCE causessignificant de-
creaseinleve of serum urea, serum creatininein ac-
cordancewith.

Fucoidan oligosaccharides show good protective
effects on renovascular diabetic rats and one of the
mechanismsunderlyingtheantihypertensveeffectsmight
be that they can inhibit the production of plasma
angiorensinll. Onother hand, Anti inflammatory effect
of HCE may dueto sul phated polysaccharides, fucoidan
whichisapotent modulator of connectivetissue pro-
teolysisthat occursduring inflammetory diseaseswhere,
continuoussupply of inflammeatory cellsand exacerbated
production of inflammatory cytokinesispresent*2,

Reno- protective effect of HCE was further evi-
denced by histologica observationsmadeontherend
tissue of HCE treated ratsthat revea ed slight vacu-
olization of endothdlid lining glomerular tufts

Severd studieshave suggested that carbohydrate
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and lipid metabolic dbnormalities, such ashyperglyce-
miaand hyperlipidemia, may contributeto thedevel-
opment of cardiac dysfunctionin DM. A significant re-
ductioninmyocardia glucosesupply and utilizationhas
been observed in isolated diabetic cardiomyocytes,
which could bethe primary injury in the pathogenesis
of thisspecific heart muscledisease Therefore, itisnec-
essary toincreaseglucose utilization or therate of glu-
cosetrangport in the diabetic heart™.

Alloxanledtoasignificant increasein activity of
myocardiad L.D.H, C.K-NAC, C.K-MB inaccordance
with?4 reveal ed that reduced muscle mitochondrial
content functionwith DM wouldlower thetotal cdllular
ATPyidd, whichwould result most notably inincreased
mitochondria volume, andincreased glycolyticenzymes
necessitating increased activity of creatinekinase, as
thisenzymeisresponsiblefor rgpidly transferring high-
energy phosphate groupsfrom thesiteof productionto
thesiteof use.

Ord adminigtration of glimepiridecausessgnificant
decreasein activity of L.D.H, CK.NAC and CK.MB
in accordancewithl”, Preved ed that glimepiride, im-
proved endothelial function despitesimilar glycemic
control. Theimprovement in endothelia functionwas
mainly dueto areductionininsulin resistance.

Ord administration of HCE causessignificant de-
creasein activity of myocardial L.D.H, myocardial
CK.NAC, myocardial CK.MB and myocardial
caspase-3in accordancewithi3,

Sulphated poly saccharides enhanced myocardial
tissuerepair in by promoting revascularization (in Situ
vascular endothelia growth factor and stromal cell-de-
rived factor-1a (SDF-1a) overexpression) and limiting
fibrosis. Consequently, HCE may be useful for myo-
cardia oxidative stress?.

CONCLUSION

Although additional studiesareneeded, it could be
suggested that HCE have Antidiabetic,
Antihyperlipidemic mechanismsagainst Pancress, liver,
kidney and hear injury induced by aloxan. Thesignal-
Ing mechani sms associ ated with protection against the
liver damageand oxidative stress statusinduced by al-
loxanviaintake HCE till need merit further investiga:
tions.
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