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Diabetic nephropathy (DN) is the leading cause of chronic kidney disease {CKD) in patients
starting renal replacement therapy and affects ~ 40 % of type 1 and type 2 diabetic patients.
Hyperglycemia plays a key role in the pathogenesis of long - term complications in diabetes melli -
tus. This process is influenced by individual susceptibility (ie. genetic determinants) and by
accelerating factors such as hypertension, inflammation and dyslipidemia, all of which are able to
stimulate generation of reactive oxygen species (ROS). The increased of ROS production causes
tissue damage through 4 major mechanisms: (1) increased flux of glucose and other sugars

" through the polyol pathway; (2) increased intracellular formation of advanced glycation end prod-
ucts (AGEs) and its receptor; receptor for AGEs (RAGE) and its activating ligands; (3) activa-
tion of protein kinase C (PKC) isoforms; and (4) overactivity of the hexosamine pathway. The
PKC signaling pathway is the postulate that has received the most attention lately. PKC activation
is involved in the regulation of vascular permeability and contractility, endothelial cell activation
and vasoconstriction, extracellular matrix (ECM) synthesis and turnover, abnormal angiogene-
sis, excessive apoptosis, leucocyte adhesion, abnormal growth factor signaling and cytokine
action, as well as abnormal cell growth and angiogenesis, all of which are involved in the patho-
physiology of diabetic vascular complications.

There is growing evidence that abnormal lipid metabolism and renal accumulation of lipids play
a role in the pathogenesis of DN. Sterol regulatory elemen - binding proteins (SREBPs) are tran -
scription factors that regulate fatty acid and cholesterol synthesis. SREBPs belong to basic
helix - loop - helix - leucine zipper family and activate the entire program of fatty acid and choles -
terol synthesis in liver. Currently, there are three SREBPs isoforms that have been identified and
characterized, namely, SREBP - 1a, SREBP - 1¢, and SREBP - 2. Multiple lines of evidence sug -
gest that SREBP - 1 and SREBP - 2 have different relative effects on target genes. SREBP - 1 pref -
erentially activates genes involved in fatty acid and triglyceride synthesis, including Acetyl - CoA
carboxylase (ACC) and fatty acid synthase (FAS), whereas SREBP - 2 preferentially activates
genes involved in cholesterol biosynthesis such as hydroxymethylglutaryl CoA synthase, hydrox -
ymethylglutaryl CoA reductase, farnesyl diphosphate synthase, and squalene synthase. It has
been demonstrated that there is an inverse correlation between 5 Adenosine monophos -
phate - activated protein kinase (AMPK) and SREBP - 1c activity in hepatocytes and in livers of
re - fed mice and ethanol - fed mice. In fact, AMPK is sufficient and necessary for the suppression
of SREBP - 1c proteolytic processing, nuclear translocation, and gene expression of target
lipogenic enzymes in response to AMPK activators, such as polyphenols and metformin, in pri-
mary hepatocytes under conditions mimicking in vivo hyperglycemia and hyperinsulinemia.

Curcumin is the major active constituent of turmeric, a yellow compound originally isolated
from the plant Curcuma longa L. and has been used as a dietary spice and coloring agent in foods.
It has a wide spectrum of biological and pharmacological activities, including antioxidant,
anti - inflammatory, antimicrobial, anti - obesity, and anticancer properties, prevents liver injury
and kidney toxicity.

- We investigated the role of curcumin in experimental type 1 diabetic rats. Our results suggest
that curcumin could ameliorate hyperglycemia, hyperlipidemia, inflammation and fibrosis in kid -
ney tissues associated with DN which involved the dual blockade of both PKC« and PKC# 1 activ -
ities, reduced macrophage infiltration through the inhibition of NF - ¢ B, and reduced renal triglyc -
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eride accumulation through the modulation of AMPK - SREBP pathway. Collectively, my present
study provides data to support the role of curcumin in ameliorating DN in rats.

=T — K MR L LR, BRLR b LR, BRI, BRI, 22 3

Key words: endoplasmic reticulum stress, oxidative stress, diabetic cardiomyopathy, diabetic nephro -

pathy, curcumin
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1 AMPEMALT o5 4 ¥+ —¥ (AMP - activated protein kinase: AMPK)
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®This figure shows the physiological roles of AMPK, mainly the signaling pathways that mediate
the glucose and lipid metabolism, aging process, cell growth and apoptosis and protein metabo -

lism.

® During high or low glucose level the AMP: ATP is disturbed and which leads to the activation of
alpha subunit of AMPK with the activation of the upstream kinases of AMPK LKB1 and CaMKK.
Then which leads to enhanced glucose metabolism through the GLUT4 translocation process as
well as the activation of PGC - 1 - alpha for gluconeogenesis process.

®n view of lipid metabolism, AMPK phosphorylates the ACC thereby prevent the Malonyl CoA
enzyme action, thereby increase the activation of CPT1 finally leads to the enhanced lipid metabo -
lism. In addition, AMPK controls the SREBP - 1c¢ regulation for the fatty acid metabolism.
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%1
Type 1 diabetes mellitus----ArL-7F/'F-100-150mg/kg

Type 2 diabetes mellitus

Model category

' Spontaneous or
genetically derived
diabetic animals

Ob/ob mouse
Db/db mouse
KK mouse
KK/Ay mouse
NZO mouse
NONcNZO10 mouse
TSOD mouse
M16 mouse
Zucker fatty rat
ZDF rat
SHR/N-cp rat
OLETF rat
Obese rhesus monkey

Cohen diabetic rat
GK rat
SDT rat
Akita mouse
ALS/Lt mouse
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