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New study: Heat stress in dairy cows damages health of calves 
 

Researchers reporting in JDS CommunicationsTM found that heat stress of pregnant dairy cows 

reduces fetal growth and influences performance and immune development of the offspring 

 

Philadelphia, August 26, 2021 – As scientists continue to explore the wide-ranging effects of heat 

stress on the health of dairy cattle, a new study by researchers from the University of Florida, published in 

the September issue of JDS Communications, adds to the growing understanding of the negative 

influences of heat stress, not just throughout the lifespan but across generations. 

 

With the goals of evaluating the effects of in utero heat stress on overall fetal and organ growth, 

particularly organs associated with immune function, and examining the cellular mechanism of altered 

passive immunity in neonatal bull calves after maternal heat stress, the team exposed pregnant Holstein 

cows to the extreme heat of the Florida summer and gathered data about the resulting offspring, 

comparing these against data on calves born to cows provided with cooling measures during late 

pregnancy. The team found that calves born to heat-stressed cows had lower birth weights, lower weights 

of organs, including the heart, liver, kidneys, thymus, and spleen, and higher rates of cell death in the 

intestine. 

 

The lower birth weights observed by the researchers suggest reduced placental function and earlier 

delivery, with less progressed fetal development. The lower weights of the heart, liver, and kidneys 

among calves born to heat-stressed dams also suggest compromised placental and fetal development.  

 

Senior author Geoffrey E. Dahl, PhD, of the University of Florida, Gainesville, FL, USA, explains that 

“Calves, like all young animals, are prone to elevated rates of mortality and morbidity in the neonatal 
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period, and preterm birth may further exacerbate that problem. Early-life losses may result from organ 

immaturity and dysfunction, notably of the gastrointestinal tract and the immune system.” 

 

The team suggests that reduced weights of the thymus and spleen may be associated with slowed fetal 

growth and compromised immune function, as these organs play important roles in the development of a 

robust immune system. The higher rate of intestinal cell death among calves born to heat-stressed cows 

suggests that these calves may have a reduced ability to absorb immune factors from colostrum, 

essential to the transfer of maternal immunity to the immature and vulnerable calf, in the critical first hours 

after birth. “Passive uptake of immunoglobulins from colostrum is the only mechanism of 

immunoprotection in the bovine,” Dahl points out. 

 

 
Caption: University of Florida researchers studied the effects of heat stress in dairy cows from mothers to calves 

(Credit: Jimena Laporta). 

 

The authors speculate that decreased nutrient uptake and reduced immune function following gestational 

heat stress may lead to reduced health and growth of the calf in the long term. Dahl notes that 

“Acceleration of gut closure appears to occur even before birth and before colostrum consumption. Thus, 

it may be challenging to reverse after birth, so management efforts should focus on cooling pregnant 



cows during late gestation.” As the dairy industry continuously strives to improve animal welfare and 

environmental and financial sustainability, such research is of greater importance than ever. 

 

--- 

 

Notes for editors 

The article is “Maternal heat stress reduces body and organ growth in calves: Relationship to immune 

status,” by B.M.S. Ahmed, U. Younas, T.O. Asar, A.P.A. Monteiro, M.J. Hayen, S. Tao, and G.E. Dahl 

(https://doi.org/10.3168/jdsc.2021-0098). It appears in advance of JDS Communications, volume 2, issue 

5 (September 2021), published by FASS Inc. and Elsevier.  

 

The article is openly available at https://www.jdscommun.org/article/S2666-9102(21)00072-7/fulltext. 

 

Full text of the article is also available to credentialed journalists upon request. Contact Eileen Leahy at 

+1 732 238 3628 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to interview the authors 

should contact the corresponding author, Geoffrey E. Dahl, Department of Animal Sciences, University of 

Florida, Gainesville, at gdahl@ufl.edu. 

 

About JDS Communications 

An official journal of the American Dairy Science Association®, JDS Communications is an Open Access, 

peer-reviewed journal that publishes short, concise original research in the form of short communications, 

technical notes, mini-reviews, and other scholarly works that relate to the production and processing of 

milk or milk products, derived from farm animals, intended for human consumption. Research published in 

this journal is broadly divided into animal production, physiology, health, and genetics and dairy foods for 

human consumption. www.jdscommun.org  

 

About the American Dairy Science Association (ADSA) 

The American Dairy Science Association (ADSA) is an international organization of educators, scientists, 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 

members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 

 

About FASS Inc. 

Since 1998, FASS has provided shared management services to not-for-profit scientific organizations. 

With combined membership rosters of more than 10,000 professionals in animal agriculture and other 

sciences, FASS offers clients services in accounting, membership management, convention and meeting 

planning, information technology, and scientific publication support. The FASS publications department 

provides journal management, peer-review support, copyediting, and composition for this journal; the staff 

includes five BELS-certified (www.bels.org) technical editors and experienced composition staff. 

www.fass.org 

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  
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In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 

performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our 

iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion 

& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and 

diversity in science, research and healthcare in developing countries and around the world.  

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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