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Thyroxine (T-4) enters the brain either directly across the blood-brain barrier (BBB) or indirectly via the 0in SciELO Citation Index

choroid plexus (CP), which forms the blood-cerebrospinal fluid barrier (B-CSF-B). In this study, using

isolated perfused CP of the sheep by single-circulation paired tracer and steady-state techniques, T4

transport mechanisms from blood into lateral ventricle CP has been characterized as the first step in Usage Count
the transfer across the B-CSF-B. After removal of sheep brain, the CPs were perfused with |-125-T-4 Last 180 Days: 1
and C-14-mannitol. Unlabeled T-4 was applied during single tracer technique to assess the mode of Since 2013: 1
maximum uptake (U-max) and the net uptake (U-net) on the blood side of the CP. On the other hand, in Learn more
order to characterize T-4 protein transporters, steady-state extraction of I-125-T-4 was measured in

presence of different inhibitors such as probenecid, verapamil, BCH, or indomethacin. Increasing the
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complete inhibition of T-4 uptake into CP. In fact, the obtained U-net% decreased as the concentration - Science Citation Index Expanded

concentration of unlabeled-T-4 resulted in a significant reduction in U-max%, which was reflected by a

of unlabeled-T-4 increased. The addition of probenecid caused a significant inhibition of T-4 transport,
in comparison to control, reflecting the presence of a carrier mediated process at the basolateral side of
the CP and the involvement of multidrug resistance-associated proteins (MRPs: MRP1 and MRP4) and Suggest a correction

organic anion transporting polypeptides (Oatp1, Oatp2, and Oatp14). Moreover, verapamil, the P- If you would like to improve the quality
of the data in this record, please

glycoprotein (P-gp) substrate, resulted in similar to 34% decrease in the net extraction of T-4, indicating ’
suggest a correction.

that MDR1 contributes to T-4 entry into CSF. Finally, inhibition in the net extraction of T-4 caused by
BCH or indomethacin suggests, respectively, a role for amino acid "L" system and MRP1/Oatp1 in
mediating T-4 transfer. The presence of a carrier-mediated transport mechanism for cellular uptake on
the basolateral membrane of the CP, mainly P-gp and Oatp2, would account for the efficient T-4
transport from blood to CSF. The current study highlights a carrier-mediated transport mechanism for
T4 movement from blood to brain at the basolateral side of B-CSF-B/CP, as an alternative route to BBB.

Keywords

Author Keywords: transport; thyroid hormone; blood-cerebrospinal fluid barrier; blood-brain barrier;
efflux; uptake

KeyWords Plus: THYROID-HORMONE TRANSPORTERS; CARRIER-MEDIATED TRANSPORT;
BRAIN-BARRIER; P-GLYCOPROTEIN; RAT-BRAIN; PRIMARY CULTURE; LEAD-EXPOSURE;
CELLS; TRANSTHYRETIN; SYSTEM

Author Information

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=11&SID=P2Tjfkdgn3rCBXEMZ9C&page=1&doc=1 1/2


https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Zibara,%20K&dais_id=1000882654&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=El%20Zein,%20N&dais_id=2005627281&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Sabra,%20M&dais_id=2005728074&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Hneino,%20M&dais_id=2005650802&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Harati,%20H&dais_id=2005646714&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Mohamed,%20W&dais_id=2005697417&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Kobeissy,%20FH&dais_id=1000903804&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&author_name=Kassem,%20N&dais_id=41154455&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=transport&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=thyroid+hormone&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=blood-cerebrospinal+fluid+barrier&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=blood-brain+barrier&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=efflux&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=uptake&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=THYROID-HORMONE+TRANSPORTERS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=CARRIER-MEDIATED+TRANSPORT&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=BRAIN-BARRIER&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=P-GLYCOPROTEIN&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=RAT-BRAIN&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=PRIMARY+CULTURE&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=LEAD-EXPOSURE&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=CELLS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=TRANSTHYRETIN&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=P2TjfkJqn3rCBxEMZ9C&field=TS&value=SYSTEM&uncondQuotes=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d11%26log_event%3dyes%26product%3dWOS%26SID%3dP2TjfkJqn3rCBxEMZ9C%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000401944200001&search_mode=CitedRefList&SID=P2TjfkJqn3rCBxEMZ9C&parentProduct=WOS&parentQid=11&parentDoc=1&recid=WOS:000401944200001&PREC_REFCOUNT=60&fromRightPanel=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d11%26log_event%3dyes%26product%3dWOS%26SID%3dP2TjfkJqn3rCBxEMZ9C%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000401944200001&parentProduct=WOS&parentQid=11&search_mode=RelatedRecords&SID=P2TjfkJqn3rCBxEMZ9C&parentDoc=1
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=P2TjfkJqn3rCBxEMZ9C&component=pct&forwardTo=None&qid=11&doc=1&colName=WOS&num_cited=0');
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=P2TjfkJqn3rCBxEMZ9C&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=P2TjfkJqn3rCBxEMZ9C&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=P2TjfkJqn3rCBxEMZ9C&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=11&SID=P2TjfkJqn3rCBxEMZ9C&page=

10/10/2017

Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

Reprint Address: Zibara, K; Kassem, N (reprint author)

+ Lebanese Univ, ER045, PRASE, Beirut, Lebanon.

Reprint Address: Zibara, K (reprint author)

+ Lebanese Univ, Biol Dept, Fac Sci, Beirut, Lebanon.

Reprint Address: Kassem, N (reprint author)

+ Lebanese Univ, Neurosci Res Ctr, Fac Med Sci, Beirut, Lebanon.

Reprint Address: Kobeissy, FH (reprint author)

+ Amer Univ Beirut, Dept Biochem & Mol Genet, Beirut, Lebanon.

Addresses:
+ [ 1] Lebanese Univ, ER045, PRASE, Beirut, Lebanon
+ [2] Lebanese Univ, Biol Dept, Fac Sci, Beirut, Lebanon
+ [ 3]Lebanese Univ, Neurosci Res Ctr, Fac Med Sci, Beirut, Lebanon
+ [ 4 ] Lebanese Univ, Fac Publ Hith, Med Lab Dept, Beirut, Lebanon
+  [5]IntIslamic Univ Malaysia, Kulliyyah Med, Basic Med Sci Dept, Kuantan, Pahang, Malaysia
[ 6 1 Menoufia Med Sch, Neurosci Unit, Cairo, Egypt
+ [ 7]Amer Univ Beirut, Dept Biochem & Mol Genet, Beirut, Lebanon

E-mail Addresses: kzibara@ul.edu.lb; firasko@gmail.com; nouhad.kassem@hotmail.com

Publisher
FRONTIERS MEDIA SA, PO BOX 110, EPFL INNOVATION PARK, BUILDING I, LAUSANNE, 1015,
SWITZERLAND

Categories / Classification

Research Areas: Neurosciences & Neurology

Web of Science Categories: Clinical Neurology; Neurosciences

Document Information

Document Type: Article

Language: English
Accession Number: W0S:000401944200001
PubMed ID: 28588548

ISSN:

1664-2295

Journal Information

Impact Factor: Journal Citation Reports

Other Information
IDS Number: EV7GP

Cited References in Web of Science Core Collection: 60

Times Cited in Web of Science Core Collection: 0

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

1 of 1

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=11&SID=P2Tjfkdgn3rCBXEMZ9C&page=1&doc=1

2/2


javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_3', 'inline');hide_show('show_reprint_pref_org_exp_link_3', 'none');hide_show('hide_reprint_pref_org_exp_link_3', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_4', 'inline');hide_show('show_reprint_pref_org_exp_link_4', 'none');hide_show('hide_reprint_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
javascript:hide_show('research_pref_org_exp_link_7', 'inline');hide_show('show_research_pref_org_exp_link_7', 'none');hide_show('hide_research_pref_org_exp_link_7', 'inline')
mailto:kzibara@ul.edu.lb
mailto:firasko@gmail.com
mailto:nouhad.kassem@hotmail.com
javascript:;
https://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=P2TjfkJqn3rCBxEMZ9C&colName=WOS&parentProduct=WOS&parentQid=11&parentDoc=1&recid=WOS:000401944200001&UT=WOS:000401944200001
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

