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Abstract

Resistance training increases muscle strength and endurance but may require high

intensity and long duration to enhance capillarity. Vascular occlusion during low-load

resistance training augments the strength and endurance gains compared with low-

load resistance training alone, but in this study we investigated whether it also

promotes microvascular �ltration capacity, an index of capillarity. Nine healthy males

performed short-term low-intensity resistance training of the calf muscles (four sets of

50 heel raises, three times a week for 4 weeks) under restricted (thigh cu� in�ated to

150 mmHg on the non-dominant leg) or unrestricted (dominant leg without thigh cu�)
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blood �ow conditions. Before and after resistance training, calf �ltration capacity and

resting blood �ow were assessed by strain gauge plethysmography, and calf muscle

strength and fatigue were assessed respectively by maximal voluntary contraction and

force decline during electrically evoked ischaemic contractions in both legs. Calf

�ltration capacity increased by 26% in the restricted leg but did not increase

signi�cantly in the unrestricted leg. Calf muscle strength was 18% greater in the

restricted leg but unchanged in the unrestricted leg. Calf muscle fatigue and resting

blood �ow did not change in either leg. Resistance training promoted microvascular

�ltration capacity, an e�ect that was somewhat enhanced by blood �ow restriction,

and could be due to increased capillarization.
 Keywords: Microvascular �ltration ischaemia capillarization angiogenesis

Previous article View issue table of contents Next article 

PDF download + Online access
48 h i l & li i

Home   All Journals   Journal of Sports Sciences   List of Issues   Volume 28, Issue 9
 Short-term resistance training with bloo ....

https://www.tandfonline.com/action/ssostart?redirectUri=%2Fdoi%2Ffull%2F10.1080%2F02640414.2010.485647%3Fscroll%3Dtop%26needAccess%3Dtrue%26role%3Dtab
javascript:void(0);
https://www.tandfonline.com/action/showRestoreContentAccess
https://www.tandfonline.com/action/saveItem?doi=10.1080/02640414.2010.485647
https://www.tandfonline.com/keyword/Microvascular+Filtration
https://www.tandfonline.com/keyword/Ischaemia
https://www.tandfonline.com/keyword/Capillarization
https://www.tandfonline.com/keyword/Angiogenesis
https://www.tandfonline.com/doi/full/10.1080/02640414.2010.484070
https://www.tandfonline.com/toc/rjsp20/28/9?nav=tocList
https://www.tandfonline.com/doi/full/10.1080/02640414.2010.487071
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rjsp20
https://www.tandfonline.com/loi/rjsp20
https://www.tandfonline.com/toc/rjsp20/28/9


2/1/23, 9:56 AM Short-term resistance training with blood flow restriction enhances microvascular filtration capacity of human calf muscles: Journal …

https://www.tandfonline.com/doi/full/10.1080/02640414.2010.485647?scroll=top&needAccess=true&role=tab 3/6

* Local tax will be added as applicable

48 hours access to article PDF & online version

Article PDF can be downloaded

Article PDF can be printed

USD 50.00  Add to cart

Issue Purchase
30 days online access to complete issue
Article PDFs can be downloaded

Article PDFs can be printed

USD 427.00  Add to cart

Learn more

Purchase access via tokens
Choose from packages of 10, 20, and 30 tokens

Can use on articles across multiple libraries & subject collections

Article PDFs can be downloaded & printed

From USD 450.00
per package

 

Related Research 

Recommended articles Cited by
53

Low-load resistance muscular training with moderate restriction of blood flow after anterior cruciate
ligament reconstruction

Haruyasu Ohta et al.
Acta Orthopaedica Scandinavica

Published online: 8 Jul 2009



Blood flow restriction reduces time to muscular failure 



   

People also read

Home   All Journals   Journal of Sports Sciences   List of Issues   Volume 28, Issue 9
 Short-term resistance training with bloo ....

https://www.tandfonline.com/action/addToCart?id=SSHAP_N_2014-SSH%20ARTICLE%20USD%20PRICING%202023-ELECTRONIC-USD-10.1080/02640414.2010.485647-585206
https://www.tandfonline.com/action/addToCart?id=RJSPPF_ISS_2023-RJSPPF_ISS_2023_Z1-ELECTRONIC-USD-10.1080/02640414.2010.485647-618325
https://www.tandfonline.com/action/showResearchPassportOffers
https://www.tandfonline.com/doi/abs/10.1080/00016470310013680?src=recsys
https://www.tandfonline.com/author/Ohta%2C+Haruyasu
https://www.tandfonline.com/doi/full/10.1080/17461391.2010.551420?src=recsys
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rjsp20
https://www.tandfonline.com/loi/rjsp20
https://www.tandfonline.com/toc/rjsp20/28/9


2/1/23, 9:56 AM Short-term resistance training with blood flow restriction enhances microvascular filtration capacity of human calf muscles: Journal …

https://www.tandfonline.com/doi/full/10.1080/02640414.2010.485647?scroll=top&needAccess=true&role=tab 4/6

Jeremy P. Loenneke et al.
European Journal of Sport Science

Published online: 28 Mar 2012

Muscle activation during low-intensity muscle contractions with restricted blood flow

Tomohiro Yasuda et al.
Journal of Sports Sciences

Published online: 4 Mar 2009



View more

Home   All Journals   Journal of Sports Sciences   List of Issues   Volume 28, Issue 9
 Short-term resistance training with bloo ....

https://www.tandfonline.com/author/Loenneke%2C+Jeremy+P
https://www.tandfonline.com/doi/full/10.1080/02640410802626567?src=recsys
https://www.tandfonline.com/author/Yasuda%2C+Tomohiro
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rjsp20
https://www.tandfonline.com/loi/rjsp20
https://www.tandfonline.com/toc/rjsp20/28/9


2/1/23, 9:56 AM Short-term resistance training with blood flow restriction enhances microvascular filtration capacity of human calf muscles: Journal …

https://www.tandfonline.com/doi/full/10.1080/02640414.2010.485647?scroll=top&needAccess=true&role=tab 5/6

Home   All Journals   Journal of Sports Sciences   List of Issues   Volume 28, Issue 9
 Short-term resistance training with bloo ....

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rjsp20
https://www.tandfonline.com/loi/rjsp20
https://www.tandfonline.com/toc/rjsp20/28/9


2/1/23, 9:56 AM Short-term resistance training with blood flow restriction enhances microvascular filtration capacity of human calf muscles: Journal …

https://www.tandfonline.com/doi/full/10.1080/02640414.2010.485647?scroll=top&needAccess=true&role=tab 6/6

Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

  

 

Keep up to date

Register to receive personalised research and resources
by email

Copyright © 2023 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067
5 Howick Place | London | SW1P 1WG

Home   All Journals   Journal of Sports Sciences   List of Issues   Volume 28, Issue 9
 Short-term resistance training with bloo ....

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancisgroup.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/?utm_source=website&utm_medium=banner&utm_campaign=B004808_em1_10p_5ec_d713_footeradspot
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rjsp20
https://www.tandfonline.com/loi/rjsp20
https://www.tandfonline.com/toc/rjsp20/28/9

