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CARDIOMYOCYTE HYPERTROPHY with

subsequent apoptosis and focal myocardial

fibrosis are structural hallmarks of diabetic

Diabetic Cardiomyopathy

fibrosis are structural hallmarks of diabetic

cardiomyopathy and functionally manifest as

defective cardiac contractility.



�Oxidative stress

��DMDM maymay leadlead toto myocardialmyocardial hypertrophyhypertrophy inin

associationassociation withwith anan upup--regulationregulation ofof

vasoactivevasoactive factorsfactors suchsuch asas endothelinendothelin--11 andand

Diabetic Cardiomyopathy

vasoactivevasoactive factorsfactors suchsuch asas endothelinendothelin--11 andand

activationactivation ofof redoxredox--sensitivesensitive transcriptiontranscription

factorsfactors suchsuch asas NFNF--κBκB andand activatingactivating proteinprotein--11



Diabetic Cardiomyopathy

TranscriptionTranscription factorsfactors areare regulatedregulated byby

transcriptionaltranscriptional coco--activators,activators, especiallyespecially thosethose

containingcontaining histonehistone acetyltransferaseacetyltransferase (HAT)(HAT)

activityactivityactivityactivity

p300p300 is the best known of such proteins.is the best known of such proteins.



P300 and MEF2 

p300 plays an important role in

regulating myocyte enhancer factor

2 (MEF2)2 (MEF2)



P300 and MEF2 

• MEF2 (MEF2A and MEF2C) are important

transcription factors in myocyte

hypertrophy and is involved in mediating

the hypertrophic action of glucose onthe hypertrophic action of glucose on

cardiomyocytes

• MEF2 controls the expression of many fetal

cardiac genes.



P300 and MEF2 

• The normal adult heart has no MEF2-

dependent gene expression .

• However, MEF2 gene expression is activated in• However, MEF2 gene expression is activated in

cardiac hypertrophy.

• Blockade of MEF2-dependent gene expression

completely inhibits cardiac hypertrophy caused

by a variety of prohypertrophic stimuli



P300 and MEF2 

Association of MEF2 with HATs, like p300,

leading to the transcription of effector

genes.genes.



P300 and Curcumin

Curcumin has been reported to be an

inhibitor of p300-HAT therefore; it may

possess an effect in the prevention ofpossess an effect in the prevention of

cardiac hypertrophy and heart failure.



• Diferuloylmethane. 

•• It is  a It is  a nutraceuticalnutraceutical widely used  in widely used  in ayurvedicayurvedic

medicinemedicine

CurcuminCurcumin



CurcuminCurcumin

Some of the most proven biomedical

effects of curcumin

AntioxidantAntioxidant

Antitumour

anti-

inflammatory



CurcuminCurcumin

CanCan protectprotect  againstagainst oxidativeoxidative stressstress andand

induceinduce hemeheme oxygenaseoxygenase--11  (HO(HO--11)) expression,expression,induceinduce hemeheme oxygenaseoxygenase--11  (HO(HO--11)) expression,expression,

whichwhich exertsexerts cytoprotectivecytoprotective effectseffects inin  mousemouse

pancreaticpancreatic betabeta--cellscells ((Pugazhenthi et al.,

2007)..



CurcuminCurcumin and DMand DM

• Curcumin exhibits therapeutic actions in

DM

• Abdel Aziz et al., 2010 reported that insulin

secretion, HO-1 gene expression and HOsecretion, HO-1 gene expression and HO

activity were significantly increased when

rat isolated islets of Langerhans were

incubated with curcumin



CurcuminCurcumin and DMand DM

• This increase in insulin secretion was

inhibited with stannous mesoporphyrin

(SnMP), a HO-1 inhibitor .

• This suggests that the action of curcumin

on insulin secretion may be, in part,

mediated through increased HO-1 gene

expression



•• However,However, thethe systemicsystemic bioavailabilitybioavailability ofof

orallyorally administeredadministered curcumincurcumin isis relativelyrelatively

lowlow inin humanhuman..lowlow inin humanhuman..

•• OralOral administrationadministration ofof 500500 mg/kgmg/kg BB..WtWt..

showedshowed thatthat curcumincurcumin waswas presentpresent inin

plasmaplasma atat levelslevels nearnear itsits detectiondetection limitlimit ofof

11..55 μgμg/ml/ml..



SeveralSeveral waterwater--solublesoluble curcumincurcumin derivativesderivatives

werewere preparedprepared toto achieveachieve clinicallyclinically

efficientefficient systemicsystemic bioavailabilitybioavailability however,however,efficientefficient systemicsystemic bioavailabilitybioavailability however,however,

mostmost ofof themthem werewere mademade throughthrough bondsbonds

involvinginvolving thethe curcumincurcumin naturalnatural functionalfunctional

groupsgroups



OurOur novelnovel curcumincurcumin derivativederivative (NCD)(NCD) waswas

developeddeveloped throughthrough covalentcovalent modificationmodification

ofof thethe curcumincurcumin moleculemolecule onon sitessites remoteremote

fromfrom itsits naturalnatural functionalfunctional groupsgroups ((RezqRezq etetfromfrom itsits naturalnatural functionalfunctional groupsgroups ((RezqRezq etet

alal..,, 20102010))..

PCT/EGPCT/EG20102010//000008000008,WO,WO20112011//100984100984, , 

Indian National Phase Patent Pending.  Indian National Phase Patent Pending.  



Aim of the WorkAim of the Work

ComparativeComparative evaluationevaluation ofof thethe effecteffect ofof

naturalnatural curcumincurcumin andand thethe NCDNCD ((33%%

curcumincurcumin content)content) onon signalingsignaling

mechanismsmechanisms involvedinvolved inin Diabeticmechanismsmechanisms involvedinvolved inin Diabetic

Cardiomyopathy andand whetherwhether theirtheir actionaction

isis mediatedmediated viavia inducibleinducible HOHO--11..



� One hundred forty inbred colony

(Curl: HEL1) female rats were

included in this study.

Materials and MethodsMaterials and Methods

�They were divided equally into the

following groups (20 rats/ group):



Group 1Group 1 Group 2Group 2

Group Group 33 Group 4Group 4

1 (a)1 (a)

ControlControl

1(b)1(b)

DMDM

2(a)2(a)
Control/NCDControl/NCD

2(b)2(b)

DM/NCDDM/NCD

Group Group 33 Group 4Group 4

3(a)3(a)
DM/NCD/HODM/NCD/HO--1 1 

inhibitorinhibitor

33(b)(b)

DM/HODM/HO--1 1 

inhibitorinhibitor

DM/Pure DM/Pure 

curcumincurcumin



SixSix animalsanimals fromfrom eacheach groupgroup werewere usedused toto

studystudy somesome cardiaccardiac physiologicphysiologic parametersparameters

suchsuch asas::

oo LTLT ventricularventricular developeddeveloped pressurepressure

Materials and MethodsMaterials and Methods

oo LTLT ventricularventricular developeddeveloped pressurepressure

oo LTLT ventricularventricular deltadelta pressure/pressure/ deltadelta timetime

(contractility(contractility index)index)..

oo SystolicSystolic bloodblood pressurepressure..

oo HeartHeart raterate..



The following biochemical parameters  were 

assessed :

�Blood glucose

� Glycated Hb.(Hb A1c)

� Plasma Insulin level

� HO-1 enzymatic activity and gene expression � HO-1 enzymatic activity and gene expression 

in cardiac and pancreatic tissues.

� Gene expression of p300 and molecular 

markers of cardiac hypertrophy: ANP, MEF2A, 

and MEF2C



ResultsResults
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§ Values differ significantly from  diabetic

# Values differ significantly from diabetic +curcumin derivative

● Values differ significantly from diabetic + inhibitor



�NCD and curcumin had the ability to

decrease plasma glucose, GHb and

increased plasma insulin levels

significantly in diabetic rats

ConclusionConclusion

� These actions may be partially

mediated by induction of heme

oxygenase-1 gene .



ConclusionConclusion

The HO-1 activity and gene expression

were significantly increased in diabetic

heart and pancreas.heart and pancreas.



ConclusionConclusion

Both compounds improved LV function; HR,

systolic pressure, LVDPand LV delta systolic pressure, LVDPand LV delta 

pressure/delta time  (contractility index).



ConclusionConclusion

•• DMDM upup--regulatedregulated expressionexpression ofof cardiomyopathycardiomyopathy

markersmarkers (ANP,MEF(ANP,MEF22AA andand MEFMEF22CC )) andand pp300300..

•• However,However, NCDNCD andand curcumincurcumin (p(p300300 blockersblockers))

preventedprevented DMDM--inducedinduced upregulationupregulation ofof thesethesepreventedprevented DMDM--inducedinduced upregulationupregulation ofof thesethese

parametersparameters andand improvedimproved leftleft ventricularventricular

functionfunction..

•• Curcumin'sCurcumin's actionaction onon cardiomyopathycardiomyopathy isis notnot

mediatedmediated throughthrough HOHO--11..



ConclusionConclusion

•• ThereThere waswas nono significantsignificant differencedifference betweenbetween

administrationadministration ofof NCDNCD andand purepure curcumincurcumin..

•• However,However, thethe effecteffect ofof NCDNCD byby itsits smallsmall dosedose

((2020 mg/Kg/daymg/Kg/day orallyorally forfor 4545 days)days) takingtaking intointo((2020 mg/Kg/daymg/Kg/day orallyorally forfor 4545 days)days) takingtaking intointo

considerationconsideration thatthat NCDNCD hashas onlyonly aa 33..00%%

curcumincurcumin content,content, gavegave thethe samesame resultsresults asas

purepure curcumincurcumin ((2020 mg/Kg/daymg/Kg/day orallyorally forfor 4545

days)days)..



ConclusionConclusion

Thus,Thus, NCDNCD waswas absorbedabsorbed atat aa higherhigher raterate

thanthan purepure curcumincurcumin andand stillstill retainsretains thethethanthan purepure curcumincurcumin andand stillstill retainsretains thethe

essentialessential potenciespotencies ofof naturalnatural curcumincurcumin..



• Management of DM without the traditional
drug side effects is still a challenge to the
medical community

• There is an increasing demand by the

RecommendationsRecommendations

• There is an increasing demand by the
different communities to use the natural
products with anti-diabetic activity instead of
insulin and oral hypoglycemic drugs which
possess undesirable side effects



The water soluble curcumin derivative

provides an opportunity to reach such a

goal

RecommendationsRecommendations

Further studies on the NCD should be

carried out up to the human clinical trial

phases


