Available online at www.scholarsresearchlibrary.com

axMac,
. Q™ <
Scholars Research Library d'} A« "bA%
Scholars Research . * t@# r‘\z
Der Pharmacia Lettre, 2016, 8 (7):105-113 £ Vﬂ 4 *
: (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Biochemical evaluation of Antidyslipidemic properties of a new zinc-diosmin
complex studied in high fat diet fed-low dose strapzotocin induced
experimental type 2 diabetes in rats

Veerasamy Gopalakrishnan and Sorimuthu Pillai Subrananian

Department of Biochemistry, University of Madrasii@ly Campus, Chennai 600 025, India

ABSTRACT

The substantial increase in caloric intake and r&tén in physical activity throughout the world tearesulted in a
pandemic of obesity that in turn has led to an emrs increase in the incidence of T2DM which actofor more
than 90% of the diabetic population. Diabetes casults in severe morbidity and increased mortal&ya result of
secondary complications which affect multiple beglgtems via micro and macrovascular complicatidnsulin
resistance in T2DM leads to lipid accumulation fretmuscle and liver aggravating the metabolic distaces.
Evidence continues to accumulate that glycemic lgid control influences atherosclerotic diseasegression.
Reducing the burden of atherogenic lipoproteinseénum is unequivocally associated with reductionthé risk of
cardiovascular events and may also ameliorate nviasgular damage. Recently, we have synthesizedvaine-
diosmin complex, characterized by various specitatlies and evaluated its antidiabetic as well asoxidant
properties in HFD-low dose STZ induced experimetyjad 2 diabetes in rats. In this study, an effas been made
to explore the hypolipidemic potential of the ziiosmin complex in experimental diabetes. Diabedts were
treated with zinc-diosmin complex (20 mg/kg b.wallp for 30 days. The levels of fasting blood aglse,
glycosylated hemoglobin and plasma insulin weresuesl. In addition, the levels of lipids and lipot®ins were
analyzed. Increased levels of fasting blood glucbde1c and decreased plasma insulin level in dialrats were
brought back to near normalcy upon oral adminidatof zinc-diosmin complex. Diabetic rats showez/ated
levels total cholesterol, free fatty acids, trighyide, and phospholipids in the serum, hepatic &itbhey tissues,
which was restored to normalcy in diabetic ratsatesl with zinc-diosmin complex. In addition, theidiished level
of high-density lipoprotein cholesterol and elevatew-density and very low-density lipoprotein astérol levels
in the serum of diabetic rats were normalized upoal administration of zinc-diosmin complex. Theéadabtained
clearly exemplify the hypolipidemic propertiestod zinc-diosmin complex.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a polygenic disr, accounts for 90-95 % of total diabetic pofiatain which
pancreatic insulin secretion does not meet the ddmaf insulin sensitivity [1]. More than 415 milli people are
affected by diabetes globally and this number bd&lsuspected to increase 642 million forecastetdryear 2040
[2]. The etiology of type 2 diabetes is influendeg multifactorial interplay between genetic and iemwvmental
factors such as obesity, sedentary life style, fajmn growth, ageing and urbanization [3]. T2DMds to develop
many secondary complications such as atheroscterogcroangiopathy, nephropathy, cardiac abnorgnaitd
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retinopathy. Atherosclerosis is chiefly responsilite major cardiovascular events in diabetes andsita
heterogeneous condition, resulted from dyslipideotapled with peripheral insulin resistance duepéosistent
hyperglycemia in T2DM [4].

Dyslipidemia associated with diabetic condition limles reduced level of high-density lipoproteinsD(t),

increased triglycerides and postprandial lipemija The association with T2DM, dyslipidemia as corhidity for

cardiovascular disease eventually leads to a high of mortality has been a growing anxiety. Howgevke
concentration of low-density lipoproteins (LDL) im2DM is not significantly different from non-diabet
individuals. Nevertheless, modified LDL can promateerogenesis, a condition in which abnormal dainftion
occurs in arterial walls.

Non-enzymatic glycation can cause LDL to be rapidtgrnalized by macrophages, thus acceleratingtbeess of
atherosclerosis. Elevated glucose levels may algorfthe production of oxidized LDL, the first stiepthe process
of atherosclerosis [6]. In T2DM, the risk of coropdeart disease, cerebrovascular stroke, peripeszular
disease was increased up to 2 to 4 folds and théality from cardiovascular complications remairsstagh as
75%. Diabetic dyslipidemia is a complex phenomeriomwhich insulin inhibits lipolysis by suppressihgrmone
sensitive lipase activity in adipocytes [7]. Dueperipheral insulin resistance in T2DM, there ipmession of
hormone sensitive lipase activity which increasesatcellular hydrolysis of TG in the adipose tissaonsequently
releasing free fatty acids (FFA) into the circudati These FFA stimulate the assembly and oozingL&fL from
the hepatocytes, resulting in excess TG level aodl[8]. The elevated level of non-esterified fatids (NEFAS)
in plasma in association with hyperglycemia leamlgeduced insulin synthesis and impaired responsis& to
glucose in thel cells of pancreas, a condition termed as gluctdigoity, which cause3-cell dysfunction by
chronic oxidative stress mediated by excessiverg¢ioa of reactive oxygen species (ROS) [9].

Chronic oxidative stress is the key mechanism, wiplays a cardinal role in the onset and progressfaliabetes
and its secondary complications resulting from deéfe insulin gene expression, insulin secretiod arcreased
apoptosis of pancreatfzcell that ultimately leads to interminalfiecell deterioration [10]. Hence, regulatifigcell
homeostasis and its protection against glucoligotiyx are vital which requires an efficient pharrobuical
therapy for the successful management of diabeig&ssecondary complications.

Plenty of hypoglycemic drugs associated with hygdemic action are available for treating T2DM,ttdacrease
peripheral insulin resistance but none of theseehexpected efficacy. The use of statins allied wiitrerse side
effects even with their positive effects on lipiebfile. Statins disrupts insulin-signaling pathwayaffecting insulin

sensitivity, pancreatif-cell function and adipokine secretion [11]. Durithgg development of synthetic agents for

the treatment of diabetes, various metal ions drar tsynthetic complexes having hypoglycemic asl \asl
hypolipidemic properties were studied. Metal iotesygan important role in more than one third oftpias found in
living systems, which involved mainly in a varietf/key biological processes like gene regulatioNADrepair and
replication, antioxidant defense, respiration, peghthesis, neurotransmission, nitrogen and cadyafing and
biosynthesis of antibiotics [12]. Among these matals, zinc is one of the most important transitaetal ion
found almost all tissues of the body. Zinc playsial role in the biosynthesis of insulin and aration of insulin
secretory granules [13]. Zinc complexes with ins@dmbining up to 11.6 ions in a hexamer and tkddure means
that zinc, both prolongs the action duration andlifate insulin storage [14]. Zinc is necessary fioe first line
defense in body and it plays an important role @i growth, cell division, wound healing and caridfates
breakdown. An important advance in the use of zmmpounds for the treatment of diabetes and itsptications
has been the development of zinc complexes witlowarligands in order to reduce the zinc toxicihdealso it
showed improved stability, absorption, utilizatimmd efficiency.

Diosmin used as an organic ligand to synthesisvalrmnc-diosmin complex. Recently, we have repbiteat the
antidiabetic and antioxidant properties of zincsdidn complex in HFD-STZ-induced type 2 diabetes
experimental rats [15-17]. The aim of the preséumtys was to evaluate the ameliorative potentiatioE-diosmin
complex against hyperglycemia-mediated dyslipideimielFD- low dose STZ induced diabetic rats. Metfor, as
oral hypoglycemic drug having hypolipidemic actwtas used as a reference drug [18].
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MATERIALS AND METHODS

Chemicals

Streptozotocin (STZ), Zinc sulphate [Zn$STH,0] and Diosmin (gsHs,015) were purchased from Sigma-aldrich,
St.Louis, USA. Ultra-sensitive ELISA kit for rat dnlin assay was purchased from Crystal Chem infe Li
Technologies, India. All the other reagents usethénpresent study were of analytical grade.

Experimental animals

Male albino rats of Wistar strains weighing abo604180 g were procured from Tamil Nadu Veterinang a
Animal Sciences University (TANUVAS), Chennai. Thats were housed randomly in spacious polypropylene
cages lined with husk under controlled environm@gt12 + 1 h light/dark cycle; temperature 22°C°€ 3relative
humidity 55% + 10%). Before the initiation of the&periments, all animals acclimatized to standardblandry
conditions for one week to eliminate the effectstfess. Animals were fed with commercial pellet chbw
(Hindustan Lever Ltd., Bangalore, India), and heekfaccess to watad libitum The experiments were designed
and conducted in strict accordance with the curethical norms approved by Ministry of Social jus8 and
Empowerment, Government of India and Institutiohaimal Ethical Committee guidelines [02.01.2012].

Synthesis of zinc-diosmin complex

Molar ratio method was followed in the synthesisziric diosmin complex. The zinc diosmin complex was
synthesized as previously reported for the synsheisic complexes with slight modifications [19-2Bfiefly, a
DMSO solution (10 ml) containing zinc sulphate lptdrate (0.287g, 1mM) were added gradually to hbe
solution of DMSO (15 ml) of diosmin (1.217g, 2mM)he resulting solution was dried in a pressurizetry
evaporator till the solution gets concentratedre fifth of the whole solution. The obtained saatiwas allowed to
evaporate in room temperature. The precipitatedpoamd was washed with diethyl ether and kept urdetum
over anhydrous calcium chloride.

Experimental design

The rats were divided into four groups each conmmi®f six animals. The rats were allocated intm tshetary
regimens by feeding either normal pellet diet (NPDhigh fat diet (HFD) for 2 weeks of dietary maulation [22].
After 2 weeks of HFD, the Group II-Group IV rats nednjected with a single dose of STZ (35 mg/kg /baty,
while the Group | rats fed with NPD were injectedhn0.5 ml of freshly prepared cold citrate buffpH 4.5) in a
same volume, intraperitoneally, respectively. Aftee week of STZ injection, rats with fasting blagidcose levels
> 250 mg/dl were chosen for the experiment. The alsiwere divided into four groups, comprising of animals
in each group as follows:

Group I: Normal control rats.

Group II: HFD-STZ (i.p. 35 mg/kg b.w.) induced déie rats.

Group IIl: HFD-STZ induced diabetic rats treatedhaginc-diosmin complex (20 mg/kg b.w/

rat/day) for 30 days.

Group IV: HFD-STZ induced diabetic rats treatedwitetformin (200 mg/kg b.w/rat/day) for 30 days.

At the end of the 30 days treatment period, thewesre fasted overnight, anesthetized with ketarf8deng/kg b.w
i.p), and sacrificed by cervical decapitation. Tieod sample was collected with and without antizdants for
plasma and serum separation, respectively.

Biochemical estimations
The levels of fasting blood glucose [23] and glydated hemoglobin [24] were estimated. Insulin lewas
measured in plasma using the sensitive rat in&LiSA kit (Linco Research, Inc., St. Charles, MO).

Assay of lipid profile

Cholesterol content [25], triglycerides [26], fristy acids [27] and phospholipids [28] in serumet and kidney
tissues were estimated. HDL and LDL were separibted the serum according to dual precipitation téghe [29]
and the cholesterol content of the lipoproteins astgnated.
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Statistical analysis

SPSS 16.0 statistical package were used to pedtatistical analysis was. The results were expteasemean +
S.E.M. Analysis of variance (ANOVA) followed by pdsoc test LSD was used to correlate the differdreteveen
the variables. Values were considered statisticijgificant if P<0.05.

RESULTS

The Zinc-diosmin complex (C56H62030Zn) was syntiediby molar ratio method and the yield was 76%ds®
1)

Zinc Sulphate > !
HO = DMSO \\
O  pH=5:(NaOCH,) 0
HO sodium methoxide

Scheme 1: Structure of Zinc-diosmin complex

Table 1 shows the levels of fasting blood glucaggcosylated hemoglobin and plasma insulin in thetwl and
experimental groups of rats. The levels of fastigod glucose, glycosylated hemoglobin are elevatét a
concomitant decrease in the level of plasma inswis observed in HFD- low dose STZ induced diabetis.
Whereas, diabetic rats orally treated with zincsdion complex showed significantly decreased lewélfasting
blood glucose, glycosylated hemoglobin and an iwgmeent in plasma insulin level. This action of zdiosmin
complex is comparable with metformin.

Table 1: The levels of fasting blood glucose, plagninsulin and glycosylated hemoglobin (HbAlc) in agrol and experimental groups of
rats

Groups Blood glucose  Plasmansulin HbAlc

Control 85.39 + 6.04 1.21+0.07 5.0129D.
Diabetic contrc 316.16 +9.9° 0.78 +0.0:° 13.26 £ 0.4°
Diabetic + Zn-diosmin110.69 + 4.57 1.07 +0.08 7.14+0.32
Diabetic + metformin  101.68 + 5.40 1.12 + 0.07 6.66 + 0.97
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Units are expressed as mg/dl for blood glucosenhfyr plasma insulin and % hemoglobin for HbAlesRlts are
expressed as mean + S.E.M [n=6]. One-way ANOVAofold by post hoc test LSD. Values are statistically
significant at P<0.05. The results were comparetl i@ompared to control ratCompared taliabetic rats.

Figure 1 depicts the levels of total cholesteroglycerides, free fatty acids and phospholipidsthie serum of
control and experimental group of rats. HFD-STZuiced type 2 diabetic rats showed elevated lipidilprtevels

when compared to control rats. These elevateddenkelipid components were brought back to neamadey in

diabetic rats treated with zinc-diosmin complexvadl as metformin treated diabetic rats.

300 -
& Control
= Diabetic
250 -
= Diabetic + Zn-diosmin
| Diabetic + Metformin
L 200 -
o
.0
T 450 -
=
E
100 -
5 -
0

TC TG FFEA PL

Figure 1: Levels of total cholesterol, triglycerids, free fatty acids and phospholipids in the seruraf control and experimental group of
rats. Results are expressed as mean + S.E.M
[n=6]. One-way ANOVA followed by post hoc test L$Be results were compared
with @Control rats,’Diabetic rats. Values are statistically significattP<0.05.

The levels of serum lipoproteins such as of HDLiehterol, LDL-cholesterol and VLDL-cholesterol inrgrol and
experimental groups of rats were showed in tabl€h2 levels of LDL-c and VLDL-c were elevated sifigantly
with a concomitant decline in the level of HDL-cHFD-low dose STZ induced diabetic rats. Upon tnehtment
with zinc-diosmin complex, the altered levels cdgrha lipoproteins were significantly normalized.

Table 2: The levels of HDL-Cholesterol, LDL-Cholestrol and VLDL-Cholesterol in serum of control and eperimental groups of rats

Group HDL-C LDL-C VLDL-C
Contro 33.68+ 1.67 64.88+ 4.8¢ 16.10+ 1.3¢
Diabetic control 11.86+0.77 224.19+12.66 33.20+1.77

Diabetic + Zn-diosmin ~ 24.63+1.89 115.12+6.28 20.81+1.00
Diabetic + Metformin  28.19+1.78 106.45+5.81 2194 +1.63
Units are expressed as mg/dL. Values are expresseattan + SEM [n = 6].
Statistical significance were compared with norm@htrol rats.
bStatistical significance were compared with diabefioup of rats.
Values are statistically significant at P < 0.05.

The effect of zinc-diosmin complex on the levels total cholesterol, triglycerides, free fatty acidsid
phospholipids in hepatic and kidney tissues of @rpental group of rats were depicted in table 3 ahd
respectively. Diabetic rats showed significantlgwelted levels of lipid components in hepatic anthrdissues.
However, oral administration of zinc-diosmin compbes well as metformin to HFD-low dose STZ indutguk 2
diabetic group of rats showed significant reductiothe levels to near normalcy.

109
Scholar Research Library



Veerasamy Gopalakrishnaret al Der Pharmacia Lettre, 2016, 8 (7):105-113

Table 3: Effect of Zinc-diosmin complex on the levs of total cholesterol (TC), triglycerides (TG), fee fatty acids (FFA) and
phospholipids (PL) in the hepatic tissues of experiental group of rats

Group TC TG FEA PL
Control 7.52 £0.50 3.82+0.27 6.69 + 0.30 224622
Diabetic control 18.24+0.85 8.08+0.44 13.60+0.65 47.29+2.26

Diabetic + Zn-diosmin  11.99 +0.88 557+0.31 9.89+040 2524124
Diabetic + Metformin ~ 9.98+0.76  4.72+0.31 854+04P 27.91+154
Units are expressed as mg/g wet tissue. Valuesxgeessed as mean +SD (n = 6).
Statistical significance was compared within theigrs as follows?compared with control rat§compared with diabetic control. Values are
statistically significant at p < 0.05.

Table 4: The levels of total cholesterol (TC), tritycerides (TG), free fatty acids (FFA) and phosphdapids (PL) in the renal tissues of
control and experimental group of rats

Group TC TG FEA PL
Control 5.61+0.39 5.53+0.43 4.31+0.39 18.4986
Diabetic control 14.74+0.69 845+0.51 1548+0.81 32.39+1.91

Diabetic + Zn-diosmin  9.53+0.83 6.79+0.42 766+03% 21.17+0.8Y
Diabetic + Metformin  6.31+0.35 6.49+0.38 928+0.48 23.94+1.48
Units are expressed as mg/g wet tissue. Valuesxpeessed as mean £SD (n = 6).
Statistical significance was compared within thewgrs as follows?compared with control ratScompared with diabetic control. Values are
statistically significant at p < 0.05.

DISCUSSION

The onset and progression of diabetes related naiccomacrovascular complications is likely to inmol wide
range of pathogenic conditions including lipoprotgiycation of both early and late stages. Glycdigaproteins

can directly cause damage such as related to éfédécts on vascular cells, foam cell formation @ndthrombotic
and proinflammation effect. The VLDL-c particleseagasily taken up by scavenger receptors in maeggsh
leading to foam cell formation. The major abnortiedi in patients with T2DM mainly include increadedels of

triglycerides and low HDL-c levels. The decreasdublesterol level in diabetic individuals is maintiue to

increased catabolism of HDL patrticles. This effectHDL-c is related mainly due to insulin resistand normal

individual is sensitive to insulin which regulatesrbohydrate and fatty acid metabolism, lipogendgislysis and

hence energy homeostasis. Insulin mediates thé&eipfaglucose into the cells wherein muscles avet Jiit can be
converted to and stored as glycogen. In insulimst&sce, there is impaired signaling via the phogpbsitol 3-

kinase pathway allowing the building of toxic lipidetabolites such as fatty acid acyl CoA, diacydghpl and
ceremide in numerous tissues including the livangoeatic beta cells and adipocytes [30]. It islkheelated lipid-

mediated macrovascular complications, in large padted to atherogenic events that result in igh morbidity

and mortality risk in T2DM.

The lipoprotein level in the blood depends on thkace of synthesis and degradation or turnoverth@gis of the
lipoprotein particle depends on cholesterol ancafsorptionde novocholesterol synthesis am novofatty acid
synthesis. Cholesterol absorption depends on tldahility of recirculated cholesterol via the emteepatic
circulation. De novocholesterol synthesized in the intestine is alsduded in the cholesterol pool through the
intestinal villi [31]. De novosynthesis of cholesterol occurs mainly in therlivaut virtually every cell in the body
has the ability to synthesize cholesterol and thestine is an important site of cholesterol sysitheThe larger
lipoprotein particles consist of a triglyceride tricore and fatty acids which have been esterifiedform
phospholipid and cholesterol esters [31].

Most of the currently available drugs for the treant for diabetes are unable to control the lipigtaholism and
hence the lipid lowering drugs are often prefetmsdadjunct therapy to prevent the secondary coatjfgits due to
hyperlipidemia. Many research groups are activaolved in search of drugs capable of controllirgghbthe
primary and secondary complications of diabeteditugl Metal ionsplay an important role in the biological system
as they are essential for the maintenance of nomehbolic activities and their insufficiency leatts various
diseases [32]. Among the various metal ions, zneone of the most important essential trace elesrfenind to be
present in almost all tissues and acts as a cofmtonore than 300 enzymes that participatinghim $ynthesis and
degradation of carbohydrates, proteins, lipids muncleic acids as well as in the metabolism of othironutrients.
Zinc is a natural component of insulin and alsospsses insulin mimetic activity [33]. Zinc is invetl in the
process of insulin synthesis, secretion and stodagéew of the unique credentials of zinc seveiiat complexes
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have been studied for their antidiabetic proper{i@$-36]. Recently, we have reported the antidigbeind
antioxidant properties of zinc-diosmin complex iffbtlow dose STZ induced experimental type 2 diabeteats
[15-17].

Blood glucose management is a vital component layitey or preventing primary as well as secondaapetic
complications [37]. However, insulin resistancehs initiating pathogenic factor in type 2 diabet®sl pancreatic
B-cell failure is accountable for insulin deficienapd impaired glucose tolerance to explicit typdigbetes [38].
Elevated levels of fasting blood glucose are diyaetiated to increased glucose production in Hepgetsues. In the
present study, an observed low level of plasmalimsn HFD-low dose STZ induced diabetic rats iratis
perturbations in pancreatpcell function. Whereas, oral administration of ztiosmin complex to diabetic rats
showed an increase in plasma insulin level andedsed the fasting blood glucose indicating thatctimaplex is
capable of stimulating insulin secretion from suiwy B-cells in diabetic rats. More recently, we haveortgd the
effect of zinc-diosmin complex on the regulation a#rbohydrate metabolizing enzymes in the livesuts of
diabetic rats [17].

Under physiological conditions, circulatory hemdgloexposures to elevated level of plasma glucasgsito it by
non-enzymatic, irreversible covalent bond to forhycgsylated hemoglobin (HbAlc). It is measured rhaiio
identify the average plasma glucose concentrati@ntained over a 2 — 3 month period of time [39heT
relationship between HbAlc and cardiovascular diseand total mortality was continues and appanegtt among
non diabetic individuals. The risk was lowest amgegsons with HbAlc level below 5% and increasedetafter
throughout the range of non diabetic HbAlc levgltai6.9%. Each one percent point increase in Hbe\im/e 5%
was associated with a 20-25% increase in the velaisk for coronary heart diseases. Normal lefeHbAlc
reflects the maintenance of normal glucose conagair in blood whereas in diabetes, elevated ghyetsd
hemoglobin level, indicating poor control of blogtucose levels and increased glycation of hemoglahie to
elevated levels of blood glucose [40]. The incrddssel of HbAlc in HFD-low dose STZ induced didbetts
returned to near normal after the oral adminisiratdf zinc diosmin complex for 30 days, may be dudhe
restoration of blood glucose levels, thereby redgithe intensity of hemoglobin glycosylation [15].

The levels of serum total cholesterol, triglycesdeDL-c and HDL-c are the important risk factoos the overall
lipid metabolic control in diabetes. Peripheralulits resistance, diverse metabolic derangementsaitacations in
the regulatory mechanisms leads to increased adatiotuof lipids [41]. Hyperlipidemia associatedtlwpersistent
hyperglycemia is mainly characterized by elevataels of total cholesterol, triglycerides, phospids, free fatty
acids and alterations in the levels of plasma liptgins which contributes to major risk factor frardio vascular
diseases [42]. Insulinotropic property of FFA isiarportant protection against hypoinsulinemia ostifeg, when
the blood glucose is not available for the stimatabf insulin secretion in pancreas.

The availability of FFA derived from adipose tissresures sufficient insulin secretion to securegligible insulin
level for preventing abandoned FFA outpour fronpade tissue [43, 44]. A large FFA inflow and TGw@aoailation
in the pancreati@-cells have a pessimistic effect @rcell function resulted from increased pressuresdorete
insulin results ir-cell deterioration up to apoptosis. Hyper-triglsidemia and hypercholesterolemia are the most
common findings in patients with diabetes melliflke elevated level of serum lipids in diabeticessentially due
to an increase in the mobilization of FFAs from gegipheral depots, since insulin inhibits the\agtiof hormone
sensitive lipase [45]. However, insulin deficieriogctivates the lipoprotein lipase, which promatesversion of
free fatty acids into phospholipids and cholestestiich resulted into elevated level of phosphdlgpin serum [46].
In the present study, oral administration with zilasmin complex to HFD-low dose STZ induced diabeats
showed decreased levels of FFA, TC and TG and iatipids in serum, hepatic and kidney tissues, Whigre
elevated in diabetic group of rats, may be attedub the increased mobilization and transportatif/facids due to
decreased insulin resistance.

The dyslipidemia observed in insulin resistance typé 2 diabetes is associated with excess hepatduction of
VLDL-c, LDL-c and low level of HDL-c [47]. Uncontited free fatty acid transport promotes the syrithes
lipoproteins rich in triglycerides. Increased lewdlFFAs and glucose, reduced activity of lipopiotépase and
reduced LDL removal leads to an abnormality inlipeprotein metabolism [48]. Elevated level of VLMarticles,
increased triglycerides are mainly stored in pesiphtissues. In diabetic condition, increasedviagtof HMG CoA
reductase leads to an increase in the synthesthalésterol, which is an important risk factor msgible for
coronary heart diseases [49]. Hepatic and rendesterol levels are elevated due to an increaseholesterol
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biosynthesis as well as reduced reverse cholestardport [50]. The increased cholesterol levelsarum is due to
reduced LDL clearance as a result of glycosylatibthe lysyl residues of apoprotein B as well asrfrdecreasing
affinity for the LDL receptor [51]. Zinc-diosmin agplex treatment to diabetic rats normalizes theratt levels of
lipoproteins through the enhancement of cleararfidpaproteins cholesterol and triglycerides aslvesl enhanced
lipoprotein lipase activity and diminished lipopeot glycation.

CONCLUSION

As the prevalence of diabetes mellitus continueimdcease, there will be an urgent need to devtiepapies that
may help to attenuate the cardiovascular risk ia thigh risk population. Oral administration of eidiosmin

complex to HFD-low dose STZ induced type 2 diabetits exhibited significant hypolipidemic effecthish is

evidenced from the restoration in the levels oidip lipoprotein cholesterol and fatty acids to mearmal levels.
The observed hypolipidemic properties of the comptéght be due to the insulin stimulatory as welliasulin

mimetic nature of the zinc-diosmin complex. Sinzic-diosmin complex is non-toxic and possess it

hypoglycemic and hypolipidemic properties in aduitito its antioxidant efficacy, it may be considkras a
potential candidate for further detailed studieddgelop as a successful drug.
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