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Aorta  

 Largest Artery in the body. 
 
 

 Functions: 
 1) Conduit function. 
 2) Cushion / Capacitor function 
 3) Pump function. 



Endothelium 

Intima 
Media Adventicia 



MMPs (matrix metalloproteinases) 

TIMPs (Tissue inhibitor of metalloproteinases) 

Vascular ECM turnover  



Various locations of Aortic Aneurysm 

Normal Ascending 
aorta 

Aortic 
arch 

Descending  
aorta 

Abdominal 
aorta 

Aneurysm:  A localized, pathological, blood-filled dilatation of a blood 

vessel caused by a disease or weakening of the vessel's wall. 



Abdominal Aortic Aneurysm  

•AAAs are usually asymptomatic until rupture occurs. 
 
• Abdominal Aortic Aneurysm rupture has been recognized as a significant cause of  
mortality of adults aged >60 years in the developed world.   
U.S. Department of Health and Human Services Centers for Disease Control and Prevention National Center for Health Statistics. MD 
LCWK1. Deaths, percent of total deaths, and death rates for the 15 leading causes of death in 5-year age groups, by race and sex: United 
States, 2006, 2009:7–9. http://www.cdc.gov/nchs/data/dvs/ LCWK1_2006.pdf. 

 
• Screening programs have been shown to reduce mortality in men aged >65 years  
 Fleming ,C. et al. Screening for AAA: a best-evidence systematic review for the U.S. Preventive Services Task Force.  
 Ann Intern Med. 2005;142:203–211. 

 

• Currently, no recognized treatment for AAAs (Golledge  & Norman, ATVB, 2010) 

(ACE inhibitors, -blockers and statins have been ineffective) 

http://www.cdc.gov/nchs/data/dvs/






TIMP3 and aneurysm 

• TIMP3 mRNA levels are increased in dilated aorta from patients with aortic 

aneurysm whereas other TIMPs were not altered (Tsarouhas, K et al. Thromb 

Res 2010). 

 

 

• A significant interaction between polymorphism of TIMP3, but not TIMP1 or 

TIMP2, occurs in patients with AAA and with a positive family history of AAA 

(Ogata, T. et al. J Vasc Surg. 2005). 



Alzet micro-osmotic pump 

Dorsal sub-cutaneous implantation 
of Alzet micro-osmotic pump 

Model of Hypertension 
Elevated Ang II levels  

Micro-pump was filled with  
Ang II to deliver 1.5mg/Kg/d. 
(control: saline) 

WT & TIMP3-/- 

C57BL/6 



After 4 weeks of Ang II infusion, we detected swelling of the aorta  
at the supra-renal level in TIMP3-/--Ang II mice. 



Aortic Aneurysm was well reflected in the ultrasound images 



In Situ gelatin Zymography 

In Vitro gelatin Zymography 

Elevated gelatinase activity, specifically MMP2 in TIMP3-/--Ang II compared to  
WT-Ang II aorta after  2 weeks of Ang II infusion 



Targeted inhibition of MMP2 in TIMP3-/- mice 

TIMP3-/- MMP2-/- 

TIMP3-/-/MMP2-/- 



After 4 weeks of Ang II infusion ... 

TIMP3-/-/MMP2-/- 

Ang II 



MMP2 deletion in the background of TIMP3-deficiency exacerbated the AAA outcomes 



WT-Ang II Saline TIMP3-/--Ang II TIMP3-/-/MMP2-/--Ang II 

WT-Ang II TIMP3-/--Ang II TIMP3-/-/MMP2-/--Ang II 



Elevated inflammation in TIMP3-/-/MMP2-/- abdominal aortas  
(4 wks of Ang II infusion) 



Bone marrow swap between WT and TIMP3-/- /MMP2-/- mice 
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Bone marrow harvested  from TIMP3-/- /MMP2-/-  
or WT mice (10-12 weeks old) 

7 weeks 
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Reconstitution of WT bone marrow prevented AAA in TIMP3-/- /MMP2-/- mice 



Broad-spectrum MMP inhibition prevented AAA 

MMPi: 25mg/Kg/day of PD166739 by daily gavage. 

TIMP3-/- + AngII TIMP3-/- /MMP2-/- + Ang II 

+ MMPi + MMPi vehicle vehicle saline 



SUMMARY 
  

 TIMP3-deficiency enhances susceptibility to AAA. 

 

 Despite early elevation in MMP2, deletion of this MMP in TIMP3-/- mice 

exacerbated the AAA, due to heightened inflammation. 

 

 Broad-spectrum MMP inhibition prevented the Ang II-induced AAA in 

both,  TIMP3-/- and TIMP3-/- /MMP2-/- mice. 

 

 TIMP3 is required for optimal vascular remodeling in response to Ang II. 

 

The elevated TIMP3 levels (in the aorta) is an adaptive mechanism towards 

optimal vascular remodeling. 





Two large randomized trials examine the efficacy  

of Doxycycline in patients with small AAA. Trials 

expected to be completed in 2014: 



CONCLUSION 

Therapies aiming to preserve aortic ECM integrity 

offer an effective approach in treating/limiting growth 

of AAA . 
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Treatment with doxycylclin prevented the adverse remodeling in the TIMP3-/--Ang II 
small arteries, but altered elastin and collagen protein levels differently. 



HYPERTENSION 
A number of factors can cause hypertension, endothelial dysfunction, SMC, ECM ...  I will talk about ECM 



TIMP3 and aneurysm 

• TIMP3 mRNA levels are increased in dilated aorta from patients with aortic 

aneurysm whereas other TIMPs were not altered (Tsarouhas, K et al. Thromb 

Res 2010). 

 

 

• A significant interaction between polymorphism of TIMP3, but not TIMP1 or 

TIMP2, occurs in patients with AAA and with a positive family history of AAA 

(Ogata, T. et al. J Vasc Surg. 2005). 

• We found elevated TIMP3 levels in the abdominal aorta following Ang II infusion. 



After  2 weeks of Ang II infusion, elastin and collagen fibre interruption and disarray  
detected in TIMP3-/--Ang II aorta (but no aortic aneurysm). 



Golledge J , and Norman P E Arterioscler Thromb Vasc Biol 2010;30:1075-1077 
(Editorial on the Tromsø study) 

Causes of abdominal aortic aneurym 

Theory 1 
Theory 2 



MMP9 levels are elevated in TIMP3-/-/MMP2-/- abdominal aortas  
(4 wks of Ang II infusion) 



Thanks' for your kind attention!!!!!! 
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Let Us Meet Again 

We welcome you all to our future 
conferences of OMICS Group 

International   
 

Please Visit: 

www.omicsgroup.com 

www.conferenceseries.com 

http://cardiology.conferenceseries.com/ 
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