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Abstract



            
Background and Objective To evaluate the impact of blood clearance mechanisms on neurologic damage and functional outcomes after intracerebral hemorrhage (ICH) in rats.



            
Methods A rat model of ICH was established through pre-cannulation and injection of autologous arterial blood into the caudate nucleus. Blood was supplemented with 6-amino-caproic acid (a procoagulant), low-molecular-weight heparin (an anticoagulant), or vehicle. Relationships between hematoma volume and edema size and neurologic damage were assessed at different times.



            
Results At 6 hours and 24 hours, hematoma volume was greater in rats that received anticoagulant than in the other two groups (p < 0.01). No significant differences were observed at 3 days, 5 days, or 7 days (p > 0.05). At 6 hours and 24 hours, the Neurological Severity Score in the procoagulant group was significantly higher than in the other two groups (comparison between groups, p < 0.01); and no significant differences were found at other times (p > 0.05).



            
Conclusion Enhanced clearance of leaked blood was associated with larger hematomas within the first 3 days of ICH and with less neurologic damage. The capacity to clear blood is an important determinant of functional recovery after ICH. Enhanced clearance may help reduce neurologic damage.






        
[bookmark: N10BD3]
Keywords

intracerebral hemorrhage - 
piping regulation - 
hematoma - 
clearance - 
cerebral edema
      




 

[bookmark: ]

[bookmark: N10E61]
	
References


	
[bookmark: JR161675oa-1]1 

            Lv TM, 
          

            Lu BX, 
          

            Li ZQ. 
          
Cyclic bleeding and pathogenesis of hematoma peripheral tissues in the rats with intracerebral hemorrhage. Zhonghua Laonian Xinnaoxueguanbing Zazhi 2005; 7: 417-418 





PubMedGoogle Scholar





	
[bookmark: JR161675oa-2]2 

            He GL, 
          

            Chen ZY, 
          

            Liang YH. 
          
, et al.  In vivo intracerebral hemorrhage induced red blood cell piping phenomenon in hematoma. Zhonghua Laonian Xinnaoxueguanbing Zazhi 2013; 15: 86-88 





PubMedGoogle Scholar





	
[bookmark: JR161675oa-3]3 

            He G, 
          

            Lü T, 
          

            Lu B. 
          
, et al.  Perivascular and perineural extension of formed and soluble blood elements in an intracerebral hemorrhage rat model. Brain Res 2012; 1451: 10-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-4]4 

            He GL, 
          

            Lu BX, 
          

            Lu TM. 
          
Intracerebral hemorrhage rat modeling by injecting autologous arterial blood into caudate nucleus twice through parietal approach via pre-cannulation: a feasible study. Guoji Naoxueguanbing Zazhi 2010; 18: 211-213 





PubMedGoogle Scholar





	
[bookmark: JR161675oa-5]5 

            Longa EZ, 
          

            Weinstein PR, 
          

            Carlson S, 
          

            Cummins R. 
          
Reversible middle cerebral artery occlusion without craniectomy in rats. Stroke 1989; 20 (01) 84-91 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-6]6 

            Naff NJ, 
          

            Wemmer J, 
          

            Hoenig-Rigamonti K, 
          

            Rigamonti DR. 
          
A longitudinal study of patients with venous malformations: documentation of a negligible hemorrhage risk and benign natural history. Neurology 1998; 50 (06) 1709-1714 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-7]7 

            Goldstein L, 
          

            Teng ZP, 
          

            Zeserson E, 
          

            Patel M, 
          

            Regan RF. 
          
Hemin induces an iron-dependent, oxidative injury to human neuron-like cells. J Neurosci Res 2003; 73 (01) 113-121 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-8]8 

            Levy YS, 
          

            Streifler JY, 
          

            Panet H, 
          

            Melamed E, 
          

            Offen D. 
          
Hemin-induced apoptosis in PC12 and neuroblastoma cells: implications for local neuronal death associated with intracerebral hemorrhage. Neurotox Res 2002; 4 (7-8): 609-616 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-9]9 

            Brott T, 
          

            Broderick J, 
          

            Kothari R. 
          
, et al.  Early hemorrhage growth in patients with intracerebral hemorrhage. Stroke 1997; 28 (01) 1-5 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-10]10 

            Lee KR, 
          

            Colon GP, 
          

            Betz AL, 
          

            Keep RF, 
          

            Kim S, 
          

            Hoff JT. 
          
Edema from intracerebral hemorrhage: the role of thrombin. J Neurosurg 1996; 84 (01) 91-96 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-11]11 

            Xue M, 
          

            Del Bigio MR. 
          
Acute tissue damage after injections of thrombin and plasmin into rat striatum. Stroke 2001; 32 (09) 2164-2169 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-12]12 

            Zhang XQ, 
          

            Zuo DP. 
          
Dynamic observation of fibrinolytic condition in acute stroke. Zhongfeng Yu Shenjing Jibing Zazhi 1997; 14: 16 





PubMedGoogle Scholar





	
[bookmark: BR161675oa-13]13 

            Liu M, 
          

            Xie P. 
          
Neurology. Beijing, China: People's Medical Publishing House; 1991: 89-90 





Google Scholar





	
[bookmark: JR161675oa-14]14 

            Tian N. 
          
Concept of micro-circulation. Weixunhuanxue Zazhi 1994; 4: 4 





PubMedGoogle Scholar





	
[bookmark: JR161675oa-15]15 

            Wurm G, 
          

            Tomancok B, 
          

            Nussbaumer K, 
          

            Adelwöhrer C, 
          

            Holl K. 
          
Reduction of ischemic sequelae following spontaneous subarachnoid hemorrhage: a double-blind, randomized comparison of enoxaparin versus placebo. Clin Neurol Neurosurg 2004; 106 (02) 97-103 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-16]16 

            Siironen J, 
          

            Juvela S, 
          

            Varis J. 
          
, et al.  No effect of enoxaparin on outcome of aneurysmal subarachnoid hemorrhage: a randomized, double-blind, placebo-controlled clinical trial. J Neurosurg 2003; 99 (06) 953-959 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-17]17 

            Yutthakasemsunt S, 
          

            Kittiwatanagul W, 
          

            Piyavechvirat P, 
          

            Thinkamrop B, 
          

            Phuenpathom N, 
          

            Lumbiganon P. 
          
Tranexamic acid for patients with traumatic brain injury: a randomized, double-blinded, placebo-controlled trial. BMC Emerg Med 2013; 13: 20 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161675oa-18]18 

            Webb AJ, 
          

            Ullman NL, 
          

            Mann S, 
          

            Muschelli J, 
          

            Awad IA, 
          

            Hanley DF. 
          
Resolution of intraventricular hemorrhage varies by ventricular region and dose of intraventricular thrombolytic: the Clot Lysis: Evaluating Accelerated Resolution of IVH (CLEAR IVH) program. Stroke 2012; 43 (06) 1666-1668 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.196.142.0
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  