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CARDIAC REMODELING IN CHRONIC PRESSURE OVERLOAD
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COMPARISON OF HYPERTROPHIC HEART (LEFT) WITH
NORMAL (RIGHT)
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FEATURES ASSOCIATED WITH HYPERTROPHY
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STRATEGIES TO PREVENT
PATHOLOGICAL
REMODELING

1. Prevent metabolic shift

2. Reduce oxidative stress



SPONTANEOUSLY HYPERTENSIVE RAT (6 Months)

DBP
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SHR 163.8+3.7
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HYPERTROPHY INDEX of SHR vs WISTAR RATS

Heart Body Ventricular mass (mg)

Age . ) ]

- weight(mg) weight(g) / body weight (g)

?ﬁon SHR Wistar  SHR Wistar ~ SHR Wistar

S

1 0.3 0.28 80 75.47 3.75 3.71
+0.04 +0.03 +14 +8 +0.08 +0.09

2 0.6 0.47 185 171.5 3.24 2.74
+0.04* +0.03 +12 +12 +0.08%* +0.09

4 1.04 0.6 374 245 2.78 2.45
+0.03%** +0.07 +16* +5 +0.09%* +0.09

6 1.22 0.69 405 300 3.0 2.3
+0.09%* +0.05 +0% +11 +0.07%* +0.08

8 1.28 0.71 400 351 3.2 2.02
+0.05%* +0.04 +11* +9 + (8** +0.06

*p< 0.05 **p<0.01



Fold change

TEMPORAL VARIATION IN HYPERTROPHY, OXIDATIVE STRESS &
FATTY ACID METABOLISM IN SHR
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* p<0.05 *F* p<0.01 Purushothaman et al. Mol Cell Biochem (2011) 351:59-64



PEROXISOME PROLIFERATOR-ACTIVATED
RECEPTORS (PPAR)

Ligand activated nuclear receptors
Regulate cellular processes such as differentiation, development

and metabolism (carbohydrate, lipid and protein)

Activation initiates transcription of an array of genes involved in
energy homeostasis



The PPAR Family
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“REACTIVATION OF PPARa
IN CARDIAC HYPERTROPHY
CAN PREVENT ADVERSE
CARDIAC REMODELING”



STIMULATION OF FATTY ACID OXIDATION BY

ACTIVATION OF PPARa

PPARa agonist- Fenofibrate

Spontaneously Hypertensive Rat

100mg/kg/day

2-month-old
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Restore energy Prevent metabolic
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CARDIOVASCULAR RESPONSE TO PPARo AGONIST
FENOFIBRATE : Treatment time — 60 days
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CARDIAC RESPONSE TO ACTIVATION OF PPARa
USING FENOFIBRATE IN YOUNG AND OLD SHR

2 MONTH OLD SHR
No metabolic shift

Prevention of
metabolic shift

\/
Reduction of blood pressure
Enhanced FAO
Regression of hypertrophy
Reduction of oxidative stress

No change in CD36 expression

6 MONTH OLD SHR
Metabolic shift +

Reactivation
of FAO

v

Reduction of blood pressure
Enhanced FAO
Exacerbation of hypertrophy
Increase in oxidative stress

Further reduction of CD36

Purushothaman et al.
J Cardiovasc Pharmacol 011;58:254-262



Possible cause for age dependent variation in
response to fenofibrate and ways to
prevent adverse remodeling

1. Reactivation of FAQO after metabolic shift can be
detrimental

Can prevention of metabolic shift at the initial stage
prevent adverse remodeling?

2. Defective CD36 may prevent FA transport
A substrate that bypasses CD36 may be appropriate



EXPERIMENTAL DESIGN
Two month old male SHR

Treatment period- 120 days
(2 — 6 months of age)

Stimulation of PPARa
Agonist mediated Fatty acid substrate
stimulation mediated stimulation
Fenofibrate Medium chain triglyceride

(100mg/kg/day) Tricaprylin (5% of diet)
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EFFECT OF FENOFIBRATE AND MCT ON
CARDIAC HYPERTROPHY
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OXIDATIVE STRESS IN RESPONSE TO TREATMENT

y ek é T® @\% =
pey ) AR SSHR
£ g5 I \\‘: i WSHRM
510 :g 's 8 4 \ N
g s =+ & R - “p <0.01 W vs SHR
E RN N\ *p <0.030 W vs SHR
*1r = L N N\ " p < 0.01 SHR vs SHR F
; : : N I\ #p < 0.01 SHR vs SHR M
w SHR SHRF SHRM MDA Protein Carbonyl
CALCINEURIN EXPRESSION IN RESPONSE TO MCT
_ ol T+ W SHR SHRM
2 | N Calcineurin A  "EEG_—G_—_———
_g ‘::; 1 I \ p actin —— — —
’g £o0s8 \
<Zos \
g o4 \ “p <0.03 SHR vs W
8 oz \\ #n < 0.046 SHR M vs SHR
» N

w SHR SHRM

Lipid profile unaffected by MCT



Variable response to agonist and substrate
mediated stimulation of FAO

Fenofibrate MCT
Hypertrophy I l
FAO | |
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PPA R0 expression

Blood pressure

Substrate mediated stimulation of Fatty acid
metabolism prevents adverse cardiac remodeling



EFFECT OF CARDOGUARD ON
CARDIAC REMODELING IN SHR
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CARDOGUARD:
Rauwolfia serpentina (Sarpagandha/Indian Snakeroot) (120mg)
Terminalia arjuna (Arjuna/Myrobalan) (40mg)

Boerhavia diffusa (Punarnava/Spreading Hogweed)  (40mg)
Terminalia chebula (Hareethaki/Chebulic myrobalan) (40mg)
Terminalia belerica (Vibheetaki/Beleric myrobalan) (40mg)

Emblica officinalis (Amlaki/Indian gooseberry) (40mg)



EFFECT OF CARDOGUARD ON CARDIAC

HYPERTROPHY AND OXIDATIVE STRESS F1bros1s
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RESPONSE OF SHR TO TREATMENT WITH CARDOGUARD
1. Reduction of blood pressure
2. Reduction of cardiac hypertrophy

3. Reduction of oxidative stress

Sankar et al. Canadian J Physiol Pharmacol. 2012; 90: 627-35



Oxidative stress in normotensive and hypertensive individuals as
measured by serum MDA level
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Influence of oxidative stress on myocyte volume

10 ml of fasting blood sample

Serum Lipid Peroxidation using TBA
assay

FBS, TC, HDL, TAG using Randox Kits
LDL using Friedwald formulae

Synchronized myocyte culture treated
with 5% human serum for 72 hours

Myocyte volume using image analysis



Association between Serum MDA level and Cell volume
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Adiga et al Int J Cardiol 2007; 115: 246-248



CONCLUSION:

‘*Reduction of oxidative stress promotes reverse remodeling

“*No positive association between blood pressure and cardiac
remodeling

*Reactivation of FAO is beneficial if linked with decrease in
oxidative stress

Therapeutic implications:
*Fenofibrate can be harmful in individuals with hypertrophy

Supplementation with MCT can prevent pathological
cardiac remodeling in chronic pressure overload
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FUTURE RESEARCH
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CAN REDUCTION OF OXIDATIVE STRESS PREVENT METABOLIC SHIFT ?
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