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The hypoxic ischemic encephalopathy model of perinatal ischemia
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Short Abstract

The postnatal rat model for hypoxic-ischemic brain injury is a well-established model of human neonatal hypoxic ischemic encephalopathy (HIE). In this article, we describe the model of HIE in post-natal rat pups.  

Long Abstract

Hypoxic-Ischemic Encephalopathy (HIE
pages><volume>9</volume><number>2</number><keywords><keyword>Age Factors</keyword><keyword>Animals</keyword><keyword>Brain/*pathology</keyword><keyword>Brain Ischemia/*complications/pathology</keyword><keyword>Carotid Artery Diseases/*pathology</keyword><keyword>Cerebral Cortex/pathology</keyword><keyword>Disease Models, Animal</keyword><keyword>Hippocampus/pathology</keyword><keyword>Hypoxia, Brain/*complications/pathology</keyword><keyword>Neuroglia/pathology</keyword><keyword>Rats</keyword></keywords><dates><year>1981</year><pub-dates><date>Feb</date></pub-dates></dates><isbn>0364-5134 (Print)</isbn><accession-num>7235629</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=7235629 </url></related-urls></urls><language>eng</language></record></Cite></EndNote>
1
 and has since been extensively used to identify mechanisms of brain injury resulting from perinatal hypoxia-ischemia 
 ADDIN EN.CITE <EndNote><Cite><Author>Vannucci</Author><Year>2005</Year><RecNum>1</RecNum><record><rec-number>1</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Vannucci, R. C.</author><author>Vannucci, S. J.</author></authors></contributors><auth-address>Department of Pediatrics (Pediatric Neurology), The Pennsylvania State University College of Medicine, Hershey, PA, USA.</auth-address><titles><title>Perinatal hypoxic-ischemic brain damage: evolution of an animal model</title><secondary-title>Dev Neurosci</secondary-title></titles><periodical><full-title>Dev Neurosci</full-title></periodical><pages>81-6</pages><volume>27</volume><number>2-4</number><keywords><keyword>Animals</keyword><keyword>Animals, Newborn</keyword><keyword>*Disease Models, Animal</keyword><keyword>Humans</keyword><keyword>*Hypoxia-Ischemia, Brain</keyword><keyword>Rats</keyword><keyword>Research Support, N.I.H., Extramural</keyword><keyword>Research Support, U.S. Gov&apos;t, P.H.S.</keyword></keywords><dates><year>2005</year><pub-dates><date>Mar-Aug</date></pub-dates></dates><accession-num>16046840</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=16046840 </url></related-urls></urls></record></Cite></EndNote>
2
 and to test potential therapeutic interventions 
 ADDIN EN.CITE 
 ADDIN EN.CITE.DATA 


3,4
.  The HIE model is a two step process and involves the ligation of the left common carotid artery followed by exposure to a hypoxic environment.  Cerebral blood flow (CBF) in the hemisphere ipsilateral to the ligated carotid artery does not decrease because of the collateral blood flow via the circle of Willis; however with lower oxygen tension, the CBF in the ipsilateral hemisphere decreases significantly and results in unilateral ischemic injury. The use of 2,3,5-triphenyltetrazolium chloride (TTC) to stain and identify ischemic brain tissue was originally developed for adult models of rodent cerebral ischemia 
 ADDIN EN.CITE <EndNote><Cite><Author>Bederson</Author><Year>1986</Year><RecNum>10</RecNum><record><rec-number>10</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bederson, J. B.</author><author>Pitts, L. H.</author><author>Germano, S. M.</author><author>Nishimura, M. C.</author><author>Davis, R. L.</author><author>Bartkowski, H. M.</author></authors></contributors><titles><title>Evaluation of 2,3,5-triphenyltetrazolium chloride as a stain for detection and quantification of experimental cerebral infarction in rats</title><secondary-title>Stroke</secondary-title><alt-title>Stroke; a journal of cerebral circulation</alt-title></titles><periodical><full-title>Stroke</full-title><abbr-1>Stroke; a journal of cerebral circulation</abbr-1></periodical><alt-periodical><full-title>Stroke</full-title><abbr-1>Stroke; a journal of cerebral circulation</abbr-1></alt-periodical><pages>1304-8</pages><volume>17</volume><number>6</number><keywords><keyword>Animals</keyword><keyword>Brain/*pathology</keyword><keyword>Cerebral Infarction/*pathology</keyword><keyword>Eosine Yellowish-(YS)</keyword><keyword>Hematoxylin</keyword><keyword>Male</keyword><keyword>Rats</keyword><keyword>Rats, Inbred Strains</keyword><keyword>*Staining and Labeling</keyword><keyword>*Tetrazolium Salts</keyword><keyword>Time Factors</keyword></keywords><dates><year>1986</year><pub-dates><date>Nov-Dec</date></pub-dates></dates><isbn>0039-2499 (Print)</isbn><accession-num>2433817</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=2433817 </url></related-urls></urls><language>eng</language></record></Cite></EndNote>
5
, and is used to evaluate the extent of cerebral infarctin at early time points up to 72 hours after the ischemic event 
 ADDIN EN.CITE <EndNote><Cite><Author>Cai</Author><Year>2008</Year><RecNum>11</RecNum><record><rec-number>11</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Cai, J.</author><author>Kang, Z.</author><author>Liu, W. W.</author><author>Luo, X.</author><author>Qiang, S.</author><author>Zhang, J. H.</author><author>Ohta, S.</author><author>Sun, X.</author><author>Xu, W.</author><author>Tao, H.</author><author>Li, R.</author></authors></contributors><auth-address>Department of Diving Medicine, Faculty of Naval Medicine, Second Military Medical University, Shanghai 200433, PR China; Department of pathology, Qingdao Medical University, Shandong 266021, PR China.</auth-address><titles><title>Hydrogen therapy reduces apoptosis in neonatal hypoxia-ischemia rat model</title><secondary-title>Neurosci Lett</secondary-title><alt-title>Neuroscience letters</alt-title></titles><periodical><full-title>Neurosci Lett</full-title><abbr-1>Neuroscience letters</abbr-1></periodical><alt-periodical><full-title>Neurosci Lett</full-title><abbr-1>Neuroscience letters</abbr-1></alt-periodical><pages>167-72</pages><volume>441</volume><number>2</number><dates><year>2008</year><pub-dates><date>Aug 22</date></pub-dates></dates><isbn>0304-3940 (Print)</isbn><accession-num>18603371</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=18603371 </url></related-urls></urls><language>eng</language></record></Cite></EndNote>
6
. In this video, we demonstrate the hypoxic-ischemic injury model in postnatal rat brain and the evaluation of the infarct size using TTC staining.

Protocol

This protocol was approved by the Institutional Animal Care and Use Committee at Stanford University and abides by the National Institutes of Health guidelines for the use of experimental animals.  .

Neonatal Rat HIE model

1. Post natal day (PND) 7 Sprague-Dawley rat pups (Charles River Laboratories, Inc. Wilmington, MA) are fully anesthetized with isoflurane (Aerrane,Baxter, Deerfield, IL; 3-4% for induction and 1-2% for maintenance).  

2. A small incision is made in the neck (Extra Thin Iris Scissors #14088-10, Fine Science Tools Inc, Foster City, CA) to expose the left common carotid artery (CCA). 

3. The CCA is ligated with a 5-0 silk suture (5-0 silk, Ethicon, Somer, NJ).

4. The incision is closed with cyanoacrylate adhesive (Elmers Products Inc, Columbus, OH).  The incision is covered with tape and anesthesia is stopped.  The pups are returned to their dam and allowed to recuperate for 1-2 hours.

5. Pups are then placed in a hypoxic chamber that contains 8% oxygen balanced with 92% nit
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 of hypoxia, the pups are returned again to their dam for recovery. 

7. 24 hours after the end of hypoxia, pups are euthanized by deep anesthesia with isoflurane. Brain tissue is perfused with cold normal saline followed by a solution of cold 1% TTC in phosphate buffered saline, pH 7.4 (Sigma Chemical Co, St Louis, MO). TTC must be kept protected from light.

8. Brains are removed and cooled for 1-2 minutes on ice, and four coronal sections 3 mm apart (levels 1-4) are cut, beginning rostrally at the level of 
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TTC is light sensitive, keep slices away from light during this time.

10. The TTC stained sections are scanned and digitized.  Using Image J (NIH, Bethesda, MD) ,the following are measured for each level: area of infarction (unstained area), the area of the ipsilateral hemisphere, and the area of the contralateral hemisphere.  The percent infarcted area per slice is calculated as: (area of infarct/area of ipsilateral hemisphere) or A1, A2. A3. and A4.  The percent volume of infarct is calculated as the sum (A1 +A2 + A3+ A4) * 3mm.  Areas of cortical or striatal injury can also be separately quantified in a similar manner.

Representative Results

Figure 1.  Representative HIE coronal levels 1-4 stained with TTC.  TTC stained coronal sections demonstrate area of infarct (in white).  




Discussion

The rodent postnatal HIE model is an established model that recapitulates cerebral hypoxia occurring in the peri-natal period in newborns.  Extensive histological and immunocytochemical characterization studies have demonstrated that the 7 day old rodent has the analogous brain maturity to model a third trimester human fetus 
 ADDIN EN.CITE 
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7
 The rodent HIE model has been very informative for understanding mechanisms of brain injury from peri-natal hypoxia 
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2
 where interventions such as hypothermia have been validated 
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. This model was initially perfected in rats and more recently adapted to mice 
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There are specific technical details that warrant mention.  

Before ligation of the CCA, be sure to remove connective tissue and nervus vagus which may entangle CCA. With successful ligation of the CCA, the vessel color above the ligation site should turn white.  Alternatively it is also recommended to double ligate and cut in the middle of two ligation site. Cover the incision over the ligated CCA with label tape before placing the pup back with its dam.

A maximum duration of not more than 10 minutes of anesthesia for each pup is optimal for CCA ligation and successful outcome.

The recuperation period after CCA ligation should be 90-120 minutes.  If shorter, pups are less likely to survive, and if longer there will b
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and severity of injury you want to achieve. 

TTC staining is applicable for analysis of infarct volume up to 72 hr after HIE.  Longer survival time points should be assessed by sectioning and cresyl violet staining to determine the infarct size.  

Acknowledgements: Funded by American Heart Association and March of Dimes.

Materials 

Sprague-Dawley rat pups (Charles River Laboratories, Inc. Wilmington, MA)

Isoflurane (Aerrane,Baxter, Deerfield, IL)

8% Oxygen/ 92% Nitrogen gas (Airgas, Sacramento, CA)

2,3,5-triphenyl tetrazolium chloride (TTC; T8877, Sigma-Aldrich, St Louis, MO)

Phosphate buffered saline (PBS) pH 7.4 (Gibco/Invitrogen, Carlsbad, CA)

Paraformaldehyde (PFA; P6148, Sigma-Aldrich, St Louis, MO)  
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°<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE plist PUBLIC "-//Apple Computer//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0">

<dict>


<key>com.apple.print.PageFormat.PMHorizontalRes</key>


<dict>



<key>com.apple.print.ticket.creator</key>



<string>com.apple.printingmanager</string>



<key>com.apple.print.ticket.itemArray</key>



<array>




<dict>





<key>com.apple.print.PageFormat.PMHorizontalRes</key>





<real>72</real>





<key>com.apple.print.ticket.client</key>





<string>com.apple.printingmanager</string>





<key>com.apple.print.ticket.modDate</key>





<date>2008-08-29T00:51:15Z</date>





<key>com.apple.print.ticket.stateFlag</key>





<integer>0</integer>




</dict>



</array>


</dict>


<key>com.apple.print.PageFormat.PMOrientation</key>


<dict>



<key>com.apple.print.ticket.creator</key>



<string>com.apple.printingmanager</string>



<key>com.apple.print.ticket.itemArray</key>



<array>




<dict>





<key>com.apple.print.PageFormat.PMOrientation</key>





<integer>1</integer>





<key>com.apple.print.ticket.client</key>





<string>com.apple.printingmanager</string>





<key>com.apple.print.ticket.modDate</key>





<date>2008-08-29T00:51:15Z</date>





<key>com.apple.print.ticket.stateFlag</key>





<integer>0</integer>




</dict>



</array>


</dict>


<key>com.apple.print.PageFormat.PMScaling</key>


<dict>



<key>com.apple.print.ticket.creator</key>



<string>com.apple.printingmanager</string>



<key>com.apple.print.ticket.itemArray</key>



<array>




<dict>





<key>com.apple.print.PageFormat.PMScaling</key>





<real>1</real>





<key>com.apple.print.ticket.client</key>





<string>com.apple.printingmanager</string>





<key>com.apple.print.ticket.modDate</key>





<date>2008-08-29T00:51:15Z</date>





<key>com.apple.print.ticket.stateFlag</key>





<integer>0</integer>




</dict>



</array>


</dict>


<key>com.apple.print.PageFormat.PMVerticalRes</key>


<dict>



<key>com.apple.print.ticket.creator</key>



<string>com.apple.printingmanager</string>



<key>com.apple.print.ticket.itemArray</key>



<array>




<dict>





<key>com.apple.print.PageFormat.PMVerticalRes</key>





<real>72</real>





<key>com.apple.print.ticket.client</key>





<string>com.apple.printingmanager</string>





<key>com.apple.print.ticket.modDate</key>





<date>2008-08-29T00:51:15Z</date>





<key>com.apple.print.ticket.stateFlag</key>





<integer>0</integer>




</dict>



</array>


</dict>


<key>com.apple.print.PageFormat.PMVerticalScaling</key>


<dict>



<key>com.apple.print.ticket.creator</key>



<string>com.apple.printingmanager</string>



<key>com.apple.print.ticket.itemArray</key>



<array>




<dict>





<key>com.apple.print.PageFormat.PMVerticalScaling</key>





<real>1</real>





<key>com.apple.print.ticket.client</key>





<string>com.apple.printingmanager</string>





<key>com.apple.print.ticket.modDate</key>





<date>2008-08-29T00:51:15Z</date>





<key>com.apple.print.ticket.stateFlag</key>





<integer>0</integer>




</dict>



</array>


</dict>


<key>com.apple.print.subTicket.paper_info_ticket</key>


<dict>



<key>com.apple.print.PageFormat.PMAdjustedPageRect</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.printingmanager</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PageFormat.PMAdjustedPageRect</key>






<array>







<real>0.0</real>







<real>0.0</real>







<real>734</real>







<real>576</real>






</array>






<key>com.apple.print.ticket.client</key>






<string>com.apple.printingmanager</string>






<key>com.apple.print.ticket.modDate</key>






<date>2008-08-29T18:16:11Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>0</integer>





</dict>




</array>



</dict>



<key>com.apple.print.PageFormat.PMAdjustedPaperRect</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.printingmanager</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PageFormat.PMAdjustedPaperRect</key>






<array>







<real>-18</real>







<real>-18</real>







<real>774</real>







<real>594</real>






</array>






<key>com.apple.print.ticket.client</key>






<string>com.apple.printingmanager</string>






<key>com.apple.print.ticket.modDate</key>






<date>2008-08-29T18:16:11Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>0</integer>





</dict>




</array>



</dict>



<key>com.apple.print.PaperInfo.PMPaperName</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.print.pm.PostScript</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PaperInfo.PMPaperName</key>






<string>na-letter</string>






<key>com.apple.print.ticket.client</key>






<string>com.apple.print.pm.PostScript</string>






<key>com.apple.print.ticket.modDate</key>






<date>2003-07-01T17:49:36Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>1</integer>





</dict>




</array>



</dict>



<key>com.apple.print.PaperInfo.PMUnadjustedPageRect</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.print.pm.PostScript</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PaperInfo.PMUnadjustedPageRect</key>






<array>







<real>0.0</real>







<real>0.0</real>







<real>734</real>







<real>576</real>






</array>






<key>com.apple.print.ticket.client</key>






<string>com.apple.printingmanager</string>






<key>com.apple.print.ticket.modDate</key>






<date>2008-08-29T00:51:15Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>0</integer>





</dict>




</array>



</dict>



<key>com.apple.print.PaperInfo.PMUnadjustedPaperRect</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.print.pm.PostScript</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PaperInfo.PMUnadjustedPaperRect</key>






<array>







<real>-18</real>







<real>-18</real>







<real>774</real>







<real>594</real>






</array>






<key>com.apple.print.ticket.client</key>






<string>com.apple.printingmanager</string>






<key>com.apple.print.ticket.modDate</key>






<date>2008-08-29T00:51:15Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>0</integer>





</dict>




</array>



</dict>



<key>com.apple.print.PaperInfo.ppd.PMPaperName</key>



<dict>




<key>com.apple.print.ticket.creator</key>




<string>com.apple.print.pm.PostScript</string>




<key>com.apple.print.ticket.itemArray</key>




<array>





<dict>






<key>com.apple.print.PaperInfo.ppd.PMPaperName</key>






<string>US Letter</string>






<key>com.apple.print.ticket.client</key>






<string>com.apple.print.pm.PostScript</string>






<key>com.apple.print.ticket.modDate</key>






<date>2003-07-01T17:49:36Z</date>






<key>com.apple.print.ticket.stateFlag</key>






<integer>1</integer>





</dict>




</array>



</dict>



<key>com.apple.print.ticket.APIVersion</key>



<string>00.20</string>



<key>com.apple.print.ticket.privateLock</key>



<false/>



<key>com.apple.print.ticket.type</key>



<string>com.apple.print.PaperInfoTicket</string>


</dict>


<key>com.apple.print.ticket.APIVersion</key>


<string>00.20</string>


<key>com.apple.print.ticket.privateLock</key>


<false/>


<key>com.apple.print.ticket.type</key>


<string>com.apple.print.PageFormatTicket</string>

</dict>

</plist>
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E<dnoNet<>iCet<>uAhtroG>or<wA/tuoh>rY<ae>r0220/<eYra<>eRNcmu8>/<eRNcmu<>erocdr<>er-cunbmre8>/<er-cunbmre<>er-fytepn ma=eJ"uonrlaA trciel>"71/<er-fytep<>octnirubotsr<>uahtro>sa<tuoh>rrGwo ,.J/<uahtro<>uahtroB>rask ,.JD <.a/tuoh>r/<uahtro>s/<octnirubotsr<>uahta-dderssT>ehU inevsrti yfoM ciihag neMidac leCtnre ,1105W M decilaC neet rrDvi,e8 03 1SMBRI II ,oB x6064 ,nA nrAob,rM  I8401-96064 ,SU.A/<uahta-dderss<>itltse<>itlt>eaPhtgonesesio  fyhopix-csihcmecic rebear lniujyri  nht eetmri fnna:tc ruertnc noectp<st/tiel<>esocdnra-yitlt>elCniP renitalo/<esocdnra-yitlt>ea<tlt-tielC>ilinsci  nepiranotolyg/<la-titlt>e/<itltse<>epirdocila<>ufllt-tielC>il nePiranot<lf/lu-litlt>ea<bb-r>1lCnici snip renitalogo<ya/bb-r>1/<epirdocila<>la-tepirdocila<>ufllt-tielC>il nePiranot<lf/lu-litlt>ea<bb-r>1lCnici snip renitalogo<ya/bb-r>1/<la-tepirdocila<>apeg>s85-506,2v /<apeg>sv<lomu>e92/<ovulem<>unbmre4>/<unbmre<>ekwyrosd<>ekwyro>dnAmila<sk/yeowdr<>ekwyro>dpApootis/shpsyoiolyg/<ekwyro>dk<yeowdrB>rihtI jnruei/se*itlogo/ym*tebalosi/mrpveneitno& ma;pc nortlo/<ekwyro>dk<yeowdrB>arniC ehimtsyr/<ekwyro>dk<yeowdrC>laicmum/tebalosi<mk/yeowdr<>ekwyro>dyCotiken/sematobilms/<ekwyro>dk<yeowdrD>siaeesM dole,sA inam<lk/yeowdr<>ekwyro>dxEicatotyrA imonA icsdm/tebalosi<mk/yeowdr<>ekwyro>drFeeR dacila/sematobilms/<ekwyro>dk<yeowdrH>muna<sk/yeowdr<>ekwyro>dyHophtreim,aI dncude/<ekwyro>dk<yeowdrH>pyxoaiI-csehim,aB arni*/ocgnnetila*/ematobilmsp/erevtnoi na&pm ;octnor<lk/yeowdr<>ekwyro>dnIaftn ,eNbwro<nk/yeowdr<>ekwyro>diLip dePorixaditnop/yhislogo<yk/yeowdr<>ekwyro>deNrupoorettcvi egAnestt/ehareptuciu es/<ekwyro>dk<yeowdrN>tiir cxOdi/eematobilms/<ekwyro>dk<yeowdrO>ilogeddnorlgaip/yhislogo<yk/yeowdr<>ekwyro>diRksF caotsr/<ekwyro>d/<ekwyrosd<>adet>sy<ae>r0220/<eyra<>up-badet>sd<ta>eeD<cd/ta>e/<up-badet>s/<adet>si<bs>n00595-01 8P(irtn<)i/bs>na<ccseisnon-mu1>526137<7a/ccseisnon-mu<>rusl<>eralet-drusl<>ru>lthpt/:w/wwn.bc.iln.min.hog/vnertzeq/euyrf.gc?imc=deRrteieva&pmd;=buPMbdea&pmd;po=tiCatitnoa&pml;si_tiusd1=526137 7/<ru>l/<eralet-drusl<>u/lr>sl<naugga>ene<gl/naugga>e/<erocdr<>C/ti>e/<nENdto>e®
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E<dnoNet<>iCet<>uAhtroB>no<aA/tuoh>rY<ae>r9189/<eYra<>eRNcmu2>/<eRNcmu<>erocdr<>er-cunbmre2>/<er-cunbmre<>er-fytepn ma=eJ"uonrlaA trciel>"71/<er-fytep<>octnirubotsr<>uahtro>sa<tuoh>roBan ,.E/<uahtro<>uahtroH>gaebgr ,.H/<uahtro<>uahtroL>bore,gE  ..M/<uahtro<>uahtroB>ganeohml ,.R/<uahtro<>uahtroT>oheres,nM <.a/tuoh>r/<uahtro>s/<octnirubotsr<>uahta-dderssD>peramtne tfoA anotyma dnC le liBlogo,yG tobero gnUvireisyt ,wSdene<.a/tu-hdardse>st<tiel>st<tielP>orettcvi efeeftc sfom doreta eyhophtreim afaet rennotalah pyxoaii-csehim:as ohtr -na dolgnt-re muoctmo<et/tiel<>esocdnra-yitlt>eePidta reR<ss/cenoadyrt-tiel<>la-titlt>eePidtair ceresrahc/<la-titlt>e/<itltse<>epirdocila<>ufllt-tielP>deairtR se/<ufllt-tiel<>barb1-P>deairtcir seaecr<ha/bb-r>1/<epirdocila<>la-tepirdocila<>ufllt-tielP>deairtR se/<ufllt-tiel<>barb1-P>deairtcir seaecr<ha/bb-r>1/<la-tepirdocila<>apeg>s37-854/<apeg>sv<lomu>e34/<ovulem<>unbmre6>/<unbmre<>ekwyrosd<>ekwyro>dnAmila<sk/yeowdr<>ekwyro>dnAmila,sN weobnr/<ekwyro>dk<yeowdrB>salaG nalgaip/taoholyg/<ekwyro>dk<yeowdrB>oldoG ulocesm/tebalosi<mk/yeowdr<>ekwyro>doBydT meeparuter/<ekwyro>dk<yeowdrB>do yeWgith/<ekwyro>dk<yeowdrB>arni*/aphtlogo<yk/yeowdr<>ekwyro>drBia nnIujirsep/taoholygp/yhispotaoholygp/erevtnoi na&pm ;octnor<lk/yeowdr<>ekwyro>drBia nsIhcmeaip/taoholygp/yhispotaoholyg*/rpveneitno& ma;pc nortlo/<ekwyro>dk<yeowdrC>rebear loCtrxep/taoholyg/<ekwyro>dk<yeowdrC>rebear lnIafcritnop/taoholygp/yhispotaoholyg*/rpveneitno& ma;pc nortlo/<ekwyro>dk<yeowdrF>mela<ek/yeowdr<>ekwyro>diHppcomaup/saphtlogo<yk/yeowdr<>ekwyro>dH*pytoehmrai ,nIudec<dk/yeowdr<>ekwyro>dyHopix,aB arnip/taoholygp/yhispotaoholyg*/rpveneitno& ma;pc nortlo/<ekwyro>dk<yeowdrM>la<ek/yeowdr<>ekwyro>drOag npSceficiti<yk/yeowdr<>ekwyro>daRst/<ekwyro>dk<yeowdrR>ta,sI bner dFW/<ekwyro>dk<yeowdrS>xeC ahartcresiitsc/<ekwyro>dk<yeowdrT>mi eaFtcro<sk/yeowdr<>k/yeowdr>sd<tase<>eyra1>99<8y/ae>rp<bud-tase<>adetJ>nu/<adet<>p/bud-tase<>d/tase<>sinb0>30-19389( rPni)t/<sinb<>caecssoi-nun>m691289<2a/ccseisnon-mu<>rusl<>eralet-drusl<>ru>lthpt/:w/wwn.bc.iln.min.hog/vnertzeq/euyrf.gc?imc=deRrteieva&pmd;=buPMbdea&pmd;po=tiCatitnoa&pml;si_tiusd9=269128< u/lr<>r/letadeu-lr>s/<rusl<>algnauege>gn/<algnaueg<>r/cero>d/<iCet<>iCet<>uAhtroM>siiham/<uAhtro<>eYra2>00<4Y/ae>rR<ceuN>m<3R/ceuN>mr<cero>dr<cen-mueb>r<3r/cen-mueb>rr<fet-py eanem"=oJruan lrAitlc"e1><7r/fet-py>ec<nortbituro>sa<tuohsr<>uahtroM>siiham ,.K/<uahtro<>uahtroI>ekad ,.T/<uahtro<>uahtroY>soihakaw ,.T/<uahtro<>uahtroA>oo ,.N/<uahtro<>uahtroE>aghsri,aN <.a/tuoh>ra<tuoh>riX,aY  ..X/<uahtro<>uahtroI>ekoneu ,.T/<uahtro<>uahtroI>awasik ,.K/<uahtro<>uahtroF>juwira,aM <.a/tuoh>r/<uahtro>s/<octnirubotsr<>uahta-dderssD>peramtne tfoP yhislogo yna dhPraamocolyg ,aFuctl yfoP ahmrcaueitac lcSeicnse ,uFukko anUvireisyt ,aNanukam8 1--9,1F kuouak8 410-81,0J pana<.a/tu-hdardse>st<tiel>st<tielE>ffcesto  fyhophtreim ana dyheptrehmraio  ntaettnoian lna dpstaai lelraingnd feciti sofllwoni gennotalah pyxoaii-csehim cniustli  narst/<itlt>es<cenoadyrt-tielB>hevaB arniR se/<esocdnra-yitlt>ea<tlt-tielB>hevaoirulab arnir seaecr<ha/tlt-tiel<>t/tiel>sp<reoiidac>lf<lu-litlt>eeBah vrBia neR<sf/lu-litlt>ea<bb-r>1eBahivuoar lrbia neresrahc/<barb1-<>p/reoiidac>la<tlp-reoiidac>lf<lu-litlt>eeBah vrBia neR<sf/lu-litlt>ea<bb-r>1eBahivuoar lrbia neresrahc/<barb1-<>a/tlp-reoiidac>lp<gase2>901-<7p/gase<>ovulem1>15/<ovulem<>unbmre1>2-/<unbmre<>ekwyrosd<>ekwyro>dnAlasysio  faVirnaec/<ekwyro>dk<yeowdrA>inamsl/<ekwyro>dk<yeowdrA>inamsl ,eNbwro<nk/yeowdr<>ekwyro>dtAettnoi neDific tiDosdrrew ti hyHepartcviti/ye*itlogo<yk/yeowdr<>ekwyro>deBahivro ,nAmila/<ekwyro>dk<yeowdrB>arnip/taoholygp/yhispotaoholyg/<ekwyro>dk<yeowdrC>ohci eeBahivrod/ur gfeeftc<sk/yeowdr<>ekwyro>deFamel/<ekwyro>dk<yeowdrF>vere*/hpsyoiaphtlogo<yk/yeowdr<>ekwyro>dyHophtreim/ap*yhispotaoholyg/<ekwyro>dk<yeowdrH>pyxoaiI-csehim,aB arni*/ocpmilacitno/saphtlogo<yk/yeowdr<>ekwyro>daMel/<ekwyro>dk<yeowdrM>mero yiDosdrre/se*itlogo<yk/yeowdr<>ekwyro>drPgeancn<yk/yeowdr<>ekwyro>daRst/<ekwyro>dk<yeowdrR>aetcoi niTemd/ur gfeeftc/shpsyoiolyg/<ekwyro>dk<yeowdrS>apitlaB hevaoi/rhpsyoiolyg/<ekwyro>d/<ekwyrosd<>adet>sy<ae>r0240/<eyra<>up-badet>sd<ta>eaM y<5d/ta>e/<up-badet>s/<adet>si<bs>n10664-23 8P(irtn<)i/bs>na<ccseisnon-mu1>054834<7a/ccseisnon-mu<>rusl<>eralet-drusl<>ru>lthpt/:w/wwn.bc.iln.min.hog/vnertzeq/euyrf.gc?imc=deRrteieva&pmd;=buPMbdea&pmd;po=tiCatitnoa&pml;si_tiusd1=054834 7/<ru>l/<eralet-drusl<>u/lr>sl<naugga>ene<gl/naugga>e/<erocdr<>C/ti>e/<nENdto>e
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E<dnoNet<>iCet<>uAhtroA>ed<nA/tuoh>rY<ae>r0230/<eYra<>eRNcmu9>/<eRNcmu<>erocdr<>er-cunbmre9>/<er-cunbmre<>er-fytepn ma=eJ"uonrlaA trciel>"71/<er-fytep<>octnirubotsr<>uahtro>sa<tuoh>rdAne ,.U/<uahtro<>uahtroH>ladlen,rL <.a/tuoh>ra<tuoh>raLegcrartn,zH <.a/tuoh>ra<tuoh>raDmlua ,.I/<uahtro<>uahtroL>dene,tC <.a/tuoh>ra<tuoh>rrFdeohml ,.BB <.a/tuoh>r/<uahtro>s/<octnirubotsr<>uahta-dderssD>peramtne tfoP yhislogo yna dhPraamocolyg ,aKorilsnakI snitutet,tS 1-177  6tScohklo,mS ewed.nu rlki.adanef@fy.aiks.<ea/tu-hdardse>st<tiel>st<tielA>ggaravet drbia nadamega tfreh pyxocii csehim anii mmtaru edanesoni e2A Ankcooktum ci<et/tiel<>esocdnra-yitlt>etSorek/<esocdnra-yitlt>ea<tlt-tielS>rtko;ea j uonrlao  fecerrblac riucalitno/<la-titlt>e/<itltse<>epirdocila<>ufllt-tielS>rtko<ef/lu-litlt>ea<bb-r>1tSorek ; aojruan lfoc rebear liccrlutaoi<na/bb-r>1/<epirdocila<>la-tepirdocila<>ufllt-tielS>rtko<ef/lu-litlt>ea<bb-r>1tSorek ; aojruan lfoc rebear liccrlutaoi<na/bb-r>1/<la-tepirdocila<>apeg>s37-944/<apeg>sv<lomu>e43/<ovulem<>unbmre3>/<unbmre<>ekwyrosd<>ekwyro>dnAmila<sk/yeowdr<>ekwyro>dnAmila,sN weobnr/<ekwyro>dk<yeowdrA>mtsohpre exEopuserC ahbmre<sk/yeowdr<>ekwyro>deBahivro ,nAmila/<ekwyro>dk<yeowdrB>oldoF ol weVolicyt/<ekwyro>dk<yeowdrB>do yeTpmretaru<ek/yeowdr<>ekwyro>drBia/nlboo dusppylp/taoholyg/<ekwyro>dk<yeowdrC>ratodiA trreei/sp*taoholyg/<ekwyro>dk<yeowdrC>rebeoravcsluraC riucalitno/<ekwyro>dk<yeowdrD>siaeesM dole,sA inam<lk/yeowdr<>ekwyro>diDessa erPgoerssoi<nk/yeowdr<>ekwyro>dyHopix,aB arnig/neteci/saphtlogo/yhpsyoiaphtlogo<yk/yeowdr<>ekwyro>dyHopix-asIhcmeai ,rBia/negenitsc*/aphtlogo/yhpsyoiaphtlogo<yk/yeowdr<>ekwyro>daLes-roDppel rlFwoemrt<yk/yeowdr<>ekwyro>diLagitno/<ekwyro>dk<yeowdrM>ci<ek/yeowdr<>ekwyro>diMec ,nKcooktu/<ekwyro>dk<yeowdrR>cepeot,rA edonisenA A2/<ekwyro>dk<yeowdrR>cepeotsr ,uPirengrciP /1d*fecieicn/yegenitsc/<ekwyro>dk<yeowdrS>ruivav laRet/<ekwyro>d/<ekwyrosd<>adet>sy<ae>r0230/<eyra<>up-badet>sd<ta>eaM<rd/ta>e/<up-badet>s/<adet>si<bs>n51424-26 8E(eltcorin)c/<sinb<>caecssoi-nun>m21263410/<caecssoi-nun>mu<lr>sr<letadeu-lr>su<lrh>tt:p//ww.wcnibn.mln.hig.voe/tner/zuqre.ycfigc?dmR=teirve&ema;pbdP=bueM&dma;podtpC=titaoi&nma;piltsu_di=s21263410< u/lr<>r/letadeu-lr>s/<rusl<>algnauege>gn/<algnaueg<>r/cero>d/<iCet<>E/dnoNet
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