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 The bilateral association between  insulin resistance and 

hyperinsulinemia and obesity.

 Alteration in levels of complement-C1q TNF-related protein 

(CTRP5) as a novel adipocyte linked to metabolic disease. 

Obesity 
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complement-C1q TNF-related 
proteins(CTRPs)



C1q/TNF-related protein (CTRP) family
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Evidences for Roles of CTRPs in 
pathogenesis of metabolic disease 

Overexpression of CTRP1 is involved in improvement of insulin 
sensitivity in transgenic mice .

Transgenic animal models overexpressing CTRP3 are  resistance to 
diet-induced steatosis .

Overexpression of CTRP9 in mice:

To reduce hepatic and skeletal muscle triglyceride levels

To improve  hepatic steatosis in diet-induced  obesity 

5



Evidences for Roles of CTRPs in 
pathogenesis of metabolic disease 
High serum levels of CTRP1 in

diabetic patients 

subjects with metabolic syndrome

High CTRP3 levels in metabolic syndrome patients and its 
association with cardiometabolic parameters 

Our recent data showed that circulating levels of CTRP1 
are significantly increased in patients with NAFLD and 
T2DM compared to healthy subjects
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CTRP5

 To be initially recognized as a molecule involved in :
– late-onset macular degeneration
– long anterior lens zonules

To be expressed in :
 adipocytes, (particularly in the stromal vascular cell fraction) 
 spleen
 Liver
 testis
 brain
 retinal pigment
 myocytes 
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Why CTRP-5?

To induce phosphorylation of AMP-activated protein kinase
(AMPK): 
– To  stimulate glucose uptake 
– To stimulate  fatty acid oxidation 

Circulating CTRP5 is elevated in animal models of obesity-
associated diabetes .

CTRP5 might be a human adipokine with large quantities in 
serum.

The alteration of CTRP5 levels in patients with NAFLD, diabetes 
and metabolic syndrome
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So...

To compare plasma CTRP5 concentrations 
between obese and non-obese subjects

To study possible correlation of CTRP5 with 
visceral fat, insulin resistance and several 
metabolic indices in obesity
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Methods

To select patients and control

To collect venous blood in heparinized tubes and clot  
activator tube to separate plasma and serum

Measuring visceral fat (VFT) thickness by ultrasonography. 
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Methods(cont.)

Anthropometric and clinical characterization

Biochemical and laboratory measurements

CTRP5 measurement

Data analysis
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Subject inclusion/Exclusion Criteria
Patients  with Obesity (n=53) Control group

(n=28)

outpatient clinic of Shariati Hospital, Tehran, 
Iran 

Subjects age with patients 

BMI ≥ 30 Kg/m2 BMI≤ 25 Kg/m2

All men 

Exclusion Criteria :
viral or autoimmune hepatitis ,
Wilson’s disease ,
 primary biliary cirrhosis, 
haemochromatosis ,
 congenital cardiac disease, 
infectious disease,
 acute or chronic renal failure, 
malignancies , 
Diabetes
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Results
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Characteristics
Obese subjects

(n=28)

Non-obese 

subjects

(n=53)

Total Difference p-value

Age years 43.3±11.95 41.3±14.4 ns

BMI Kg/m2 22.12±11.95 34.3±13.73 p<0.001

FBG mg/dL 115.1±25.9 110±48.8 ns

Insulin µU/mL 4.8±2.25 5.63±2.34 p<0.001

TG mg/dL 107.1±34 197.18.1±92.1 p<0.05

TC mg/dL 169.5±43 185.7±33.45 ns

HDL-C mg/dL 38.6±10.8 34±9.7 ns

LDL-C mg/dL 92.2±29.3 101.5±17.9 ns

AST U/L 66.1±133 38.45±16.3 p<0.001

ALT U/L 30.8±54.82 32.9±19.2 ns

HOMA-IR - 1.43±0.86 1.86±1.67 p<0.001

CTRP5 ng/ml 135.12±13.1 120.9±10.2 0.03

Data represents as mean ± SD. 

Anthropometric , laboratory characteristics and 

CTRP5 levels of obese and non-obese subjects



Correlation Analysis in Obese Subjects 

• In obese patients:

An inverse correlation between CTRP5 plasma levels 
and  visceral fat (r = −0.365; p = 0.01),

An inverse correlation between CTRP5 plasma levels 
HOMA-IR (r = −0.636; p < 0.001), 

An inverse correlation between CTRP5 plasma levels 
and waist to hip ratio (WHR) (r = −0.328; p = 0.02).
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Groups Odd ratio (95% Confidence 

Interval)

p-value

Adjustment of CTRP5 for  visceral fat thickness (VFT) †

Obese subjects 

(Unadjusted model)

0.986(0.978–0.994) 0.039

Obese subjects(adjusted 

model for VFT)

0.989(0.980–0.998) 0.023

Odds ratios of obesity according to CTRP5 serum levels.
Model has been adjusted for visceral fat thickness
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Discussion
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 Our findings of lower CTRP5 levels in patients with  obesity than in  controls, 
are partly in  line  with :

– Flehmig G et al. (2014)  : CTRP5 levels tended to be higher (albeit not significantly) 
in obese individuals without diabetes than those in obese subjects with diabetes .

– Flehmig G et al. (2014)  : CTRP5,along with  other adipokines , is related to several 
parameters of glucose metabolism, lipid metabolism and fat mass .

– Our previous data : lower CTRP5 levels in patients with  non-alcoholic fatty liver 
disease than in  controls

 Inconsistent with: 
– Park SY et al. (2009) : CTRP5 levels  was increased in animal models of diabetes and 

obesity  .

– Choi HY et al. (2013) :  No association between circulating CTRP5 levels with 
insulin resistance index or other cardiometabolic risk factors. 
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Possible mechanisms

To enhance Glc uptake

To enhance GLUT4 translocation

To activation AMPK

To treat myocytes  recombinant 
CTRP5 

To decrease fatty acid synthesis 

To increase fatty acid oxidation 

To activation AMPK

To treat myocytes and liver cells 
with CTRP5

19



After adjustment for VFT :

• The association between low levels of CTRP5 with 
obesity was remained significant .

Visceral fat Obesity 

CTRP5
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Obesity 

Disturbances in fatty acid oxidation and subsequent excessive lipid storage    

Impaired Glc uptake 

Low levels of CTRP5

.
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Limitations

• Relatively small sample size

• The study  design is cross-sectional:

– To precludes drawing inferences about causality

• Lack of measurements of other adipokines and inflammatory 
markers. 
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Thanks for your 
attention


