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Abstract: The comparison of cerebral circulation impairment in humans 

and horses provides important insights into the dynamics of blood flow in 

the brain across different species, connecting veterinary and human 

medicine. This analysis brings together findings from various studies to 

highlight the similarities in anatomy and physiology between humans and 

horses, which can improve our understanding of cerebrovascular health. 

Research emphasizes the importance of maintaining stable cerebral blood 

flow to prevent damage from lack of oxygen, which is essential for the 

brain's metabolism in both humans and horses. Studies on the factors 

affecting overall blood flow in the body reveal strong connections between 

cardiovascular health and blood flow to the brain, showing how baroreflex 

sensitivity and blood pressure play a role in maintaining brain function. 

Understanding the reactivity of blood vessels in the brain is associated with 

neurological disorders, emphasizing the need for non-invasive evaluation 

techniques that can be used for both humans and horses. Research on the 

coupling of nerve and blood vessel activity further explains how blood flow 

is regulated during brain activity, highlighting potential weaknesses under 

unhealthy conditions. While the role of exercise in promoting 

cerebrovascular health is recognized, there are still gaps in our knowledge 

of its effects on the brain, especially in horses. Advanced imaging techniques 

like MRI are presented as essential tools for assessing the health of small 

blood vessels and blood flow in the brain, offering potential applications in 

the early detection and treatment of cerebrovascular diseases. By comparing 

the dynamics of blood flow in the brain in humans and horses, this review 

not only increases our understanding but also suggests a more integrated 

approach to diagnosis and treatment, improving practices in both fields. 

These insights emphasize the common principles and specific differences in 

cerebrovascular health in different species, and support the need for 

collaborative research in veterinary and human medicine. 

1 Introduction 

The comparative analysis of cerebral circulation impairment in both humans and horses 

presents a unique intersection of veterinary and human medicine, emphasizing the 
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significance of understanding cerebrovascular dynamics across species. The literature 

provides a foundational framework for this analysis, beginning with [1], who systematically 

reviewed the effects of anesthetics on cerebral perfusion and oxygenation in pigs. Their 

findings highlight the anatomical and physiological similarities between the porcine and 

human brains, particularly regarding cerebral blood flow (CBF) regulation and the intrinsic 

autoregulatory mechanisms that safeguard optimal cerebral metabolism. This study 

underscores the necessity of maintaining stable CBF to prevent ischemic damage, a principle 

that resonates across species, including horses. 

In [2], the authors delve into the anatomical aspects of cerebrovascular disease, offering 

insights into the classical stroke syndromes and the microcirculatory anatomy that underpins 

cerebrovascular health. Their exploration of the blood-brain barrier (BBB) components and 

the compensatory capacities of venous structures against thrombosis provides a critical 

perspective on how anatomical variations may influence cerebrovascular pathology in both 

humans and horses. 

[3] further contributes to this discourse by investigating systemic hemodynamic factors 

and their impacts on cerebral perfusion. The study establishes a significant relationship 

between baroreflex sensitivity and regional cerebral perfusion, particularly in the 

hippocampus, linking systemic cardiovascular health to cerebral function. This connection is 

crucial for understanding how similar physiological mechanisms may manifest in both 

humans and horses, especially in the context of exercise and its effects on vascular health. 

[4] address cerebrovascular reactivity (CVR) and its implications for cognitive function, 

revealing that impaired CVR is associated with various neurological disorders. Their 

systematic review emphasizes the importance of assessing CVR through non-invasive 

methods, a concept that can be extended to veterinary practices in evaluating equine 

neurological health. The implications of their findings suggest that both species may share 

vulnerabilities in cerebrovascular function that warrant further exploration. 

[5] provide an integrative overview of cerebrovascular function, discussing neurovascular 

coupling and the mechanisms that regulate blood flow in response to neuronal activity. Their 

insights into how these mechanisms adapt under pathological conditions highlight the critical 

importance of understanding cerebrovascular health in both human and equine populations, 

particularly in relation to cognitive decline and behavioral outcomes. 

In the context of rehabilitation, emphasize the role of exercise in improving 

cerebrovascular health. Their findings suggest that while peripheral vascular adaptations are 

well-documented, the cerebral circulation's response to physical activity requires further 

investigation. This gap in knowledge is particularly pertinent for equine studies, where 

exercise is a fundamental component of health management. 

[6] explore the significance of cerebral microvascular health, linking microcirculatory 

impairments to neurodegenerative disorders. Their review highlights the potential of MRI 

techniques in assessing cerebral perfusion and microvascular integrity, which could be 

instrumental in both human and equine medicine as a means of early detection and 

intervention in cerebrovascular diseases. 

Lastly, [7] discuss the critical parameters of cerebral blood flow and blood volume, 

emphasizing the brain's energy demands and its adaptive mechanisms to maintain perfusion 

under varying physiological conditions. Their insights into the anatomical and functional 

defenses against cerebrovascular insults provide a comprehensive understanding that is 

applicable to both humans and horses, reinforcing the need for a comparative approach in 

studying cerebral circulation impairment. 

This literature review aims to synthesize these findings, highlighting the shared and 

divergent aspects of cerebral circulation in humans and horses, and their implications for 

advancing both veterinary and human medical practices. 
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2 Methods 

This research utilizes a method of comparative analysis, gathering data from veterinary 

and human medical studies to investigate cerebral circulation issues in both humans and 

horses. The analysis is centered on peer-reviewed studies and systematic reviews that address 

cerebrovascular health, specifically focusing on cerebral blood flow (CBF), autoregulation, 

neurovascular coupling, and cerebrovascular reactivity (CVR). The literature covers both 

experimental and clinical findings, emphasizing the similarities and differences in 

cerebrovascular dynamics between the two species. The reviewed studies focus on systemic 

hemodynamics, the anatomical structure of cerebrovascular systems, and diagnostic methods 

that can be applied to both humans and horses. Comparative models, particularly involving 

animal analogs such as pigs and horses, were examined to identify shared cerebrovascular 

mechanisms. The study also incorporates findings from advanced imaging techniques, like 

MRI, to evaluate microvascular integrity and perfusion in both pathological and 

physiological conditions. Diagnostic approaches were assessed for their applicability across 

species, with a focus on non-invasive methods for monitoring cerebrovascular health. The 

impact of exercise on CBF and its role in enhancing vascular health were explored, 

particularly in equine studies where physical activity is crucial for health management. In 

addition, systemic factors influencing baroreflex sensitivity and their effects on cerebral 

perfusion were analyzed. The review synthesizes data in order to highlight common 

vulnerabilities and unique adaptations in cerebrovascular systems, laying the groundwork for 

future interdisciplinary research. This method aims to enhance comprehension and improve 

strategies for managing cerebrovascular issues across different species by bringing together 

insights from veterinary and human medical fields. 

3 Review 

The article titled "Effect of propofol and remifentanil on cerebral perfusion and 

oxygenation in pigs: a systematic review" by [1] provides a comprehensive overview of the 

significance of animal models, particularly pigs, in understanding cerebral hemodynamics 

and the mechanisms regulating cerebral perfusion and oxygenation (CPO). The authors 

emphasize that the anatomical and physiological similarities between the pig brain and the 

human brain make pigs a valuable model for studying cerebral circulation and its implications 

in both veterinary and human medicine. 

One of the critical insights from the article is the intricate relationship between cerebral 

blood flow (CBF), cerebral perfusion pressure (CPP), and cerebral vascular resistance 

(CVR). The authors describe how CBF is influenced by CPP, which is determined by mean 

arterial blood pressure (MAP) and intracranial pressure (ICP) using the formula CPP = MAP 

- ICP. This relationship is crucial for understanding how various physiological and 

pathological conditions can affect cerebral perfusion. For instance, alterations in blood 

pressure, cerebral metabolic rate, and other factors such as temperature and blood viscosity 

can significantly impact CBF, potentially leading to ischemic brain damage. 

The article also highlights the importance of cerebral autoregulation, which allows the 

cerebral vasculature to maintain stable CBF despite fluctuations in systemic blood pressure. 

This intrinsic mechanism is vital for ensuring optimal cerebral metabolism and function, 

underscoring the need for a thorough understanding of cerebral hemodynamics in clinical 

settings. The authors argue that assessing cerebral perfusion and oxygenation simultaneously 

is essential for evaluating the physiological status of the brain and predicting clinical 

outcomes. 

In terms of methodology, the systematic review approach taken by [1] strengthens the 

validity of their findings by synthesizing existing research on the effects of anesthetic agents 
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like propofol and remifentanil on cerebral perfusion and oxygenation. This is particularly 

relevant for both human and veterinary medicine, as understanding the effects of these agents 

on cerebral circulation can inform anesthetic practices and improve patient outcomes. 

The article "Human cerebrovascular function in health and disease: insights from 

integrative approaches" by [5] provides a comprehensive overview of the mechanisms that 

underpin cerebrovascular function in humans, emphasizing the evolutionary significance of 

these processes. The authors articulate that the brain's reliance on aerobic metabolism renders 

it particularly vulnerable to fluctuations in blood flow, a disadvantage that is countered by 

three key mechanisms: neurovascular coupling, cerebral vasoreactivity, and cerebral 

autoregulation. 

Neurovascular coupling, as described in the article, is a critical process that ensures an 

adequate blood supply to active brain regions in response to metabolic demand. This coupling 

is essential for maintaining the brain's functionality, as it aligns regional cerebral blood flow 

with the specific needs of neuronal activity. The authors highlight that disruptions in 

neurovascular coupling can lead to neural dysfunction, indicating its pivotal role in cerebral 

health. 

Moreover, the article titled "Impacts of systemic hemodynamic factors on cerebral and 

peripheral perfusion" by [3] presents a thorough investigation into the relationship between 

systemic hemodynamic variables and cerebral perfusion, particularly focusing on the 

hippocampus. The study effectively highlights the critical connection between cardiovagal 

baroreflex sensitivity (BRS) and regional cerebral perfusion, providing insights into how 

impaired BRS may correlate with cognitive dysfunction [8-9]. 

Laosiripisan's research underscores the significance of pulsatile blood pressure 

components in influencing cerebral perfusion, particularly in the hippocampus and anterior 

white matter. This finding is particularly relevant in the context of both human and equine 

medicine, as it suggests that fluctuations in blood pressure can have profound effects on brain 

health. The emphasis on the brain's vulnerability to variations in blood pressure is crucial, 

given its high-flow and low-impedance vascular characteristics. Such physiological attributes 

make the brain susceptible to damage from hypoperfusion, especially when steady perfusion 

pressure is not maintained. 

Table 1. Analytical Table of Articles and Their Relevance to Veterinary and Human 

Medicine 

Article Title Key Insights Relevance to Veterinary 

and Human Medicine 

Effect of propofol 

and remifentanil on 

cerebral perfusion 

and oxygenation in 

pigs: a systematic 

review 

- Highlights anatomical and 

physiological similarities between 

pig and human brains.  

- Focuses on cerebral blood flow 

(CBF), cerebral perfusion pressure 

(CPP), and cerebral vascular 

resistance (CVR).  

- Discusses the role of 

autoregulation in maintaining stable 

CBF despite systemic fluctuations. 

- Provides a comparative 

model for understanding 

cerebral hemodynamics.  

- Informs anesthetic 

practices in both human 

and veterinary medicine. 

Human 

cerebrovascular 

function in health 

and disease: 

insights from 

integrative 

approaches 

- Explores cerebrovascular 

mechanisms such as neurovascular 

coupling, cerebral vasoreactivity, 

and autoregulation.  

- Emphasizes the evolutionary 

significance of aligning blood flow 

with neuronal activity. 

- Explains mechanisms 

critical for human and 

equine cerebral health.  

- Offers insights into 

disease management for 

both species. 
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Impacts of systemic 

hemodynamic 

factors on cerebral 

and peripheral 

perfusion 

- Investigates systemic 

hemodynamic factors like baroreflex 

sensitivity (BRS) and their impacts 

on regional cerebral perfusion, 

especially in the hippocampus.  

- Highlights the role of pulsatile 

blood pressure in influencing 

perfusion. 

- Links cardiovascular 

health with cerebral 

perfusion.  

- Offers insights 

applicable to both human 

and equine physiology. 

Final infarct 

prediction in acute 

ischemic stroke 

- Analyzes brain energy 

consumption, which accounts for 

~20% of energy at rest.  

- Discusses anatomical adaptations 

like the circle of Willis for 

maintaining perfusion.  

- Focuses on ischemic stroke 

dynamics. 

- Highlights protective 

adaptations against 

cerebrovascular insults.  

- Applicable to both 

humans and animals for 

preventing vascular 

pathologies. 

 

The article titled "Final infarct prediction in acute ischemic stroke" by [7] provides 

valuable insights into the dynamics of cerebral circulation, particularly in the context of 

ischemic stroke. The authors emphasize the critical role of the brain's energy consumption, 

which accounts for approximately 20% of the total energy expenditure and cardiac output at 

rest. This statistic underscores the importance of maintaining cerebral blood flow (CBF) and 

cerebral blood volume (CBV) within optimal ranges to ensure adequate delivery of oxygen 

and glucose to neural tissues. 

A significant aspect of the article is the discussion of the brain's anatomical and functional 

adaptations that protect against various vascular pathologies. The authors highlight the 

importance of the circle of Willis, a key structure that facilitates collateral circulation, thereby 

playing a vital role in maintaining perfusion to the brain under compromised conditions.  

4 Conclusions 

The comparative analysis of cerebral circulation impairment in humans and horses 

reveals critical insights that have significant implications for both veterinary and human 

medicine. The literature reviewed establishes a foundational understanding of 

cerebrovascular dynamics by drawing parallels between species, particularly through 

anatomical and physiological similarities. 

The systematic review conducted by [1] highlights the importance of maintaining stable 

cerebral blood flow (CBF) to prevent ischemic damage, a principle that resonates across both 

humans and horses. The study emphasizes the role of anesthetics on cerebral perfusion and 

oxygenation, providing a model for understanding CBF regulation and the intrinsic 

autoregulatory mechanisms that are vital for optimal cerebral metabolism. 

Further, the anatomical exploration of cerebrovascular disease by [2] provides insights 

into the microcirculatory structures that underlie cerebrovascular health. This is 

complemented by the work of [3], which establishes a significant relationship between 

systemic hemodynamic factors and regional cerebral perfusion, particularly emphasizing the 

importance of baroreflex sensitivity in maintaining cerebral function. 

The investigation into cerebrovascular reactivity (CVR) by [4] further underscores the 

shared vulnerabilities in cerebrovascular function between species. Their findings suggest 

that impaired CVR is linked to various neurological disorders, indicating the necessity for 

non-invasive assessment methods in both human and equine contexts. This is critical for 

advancing veterinary practices in evaluating equine neurological health. 
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The integrative overview provided by [5] on neurovascular coupling and its regulation in 

response to neuronal activity stresses the importance of understanding these mechanisms 

under pathological conditions. This understanding is pivotal for both species, particularly 

concerning cognitive decline and behavioral outcomes. 

Moreover, the emphasis on exercise and its role in enhancing cerebrovascular health by 

points to a gap in knowledge regarding the cerebral circulation's response to physical activity, 

which is particularly relevant for equine studies. Lastly, the exploration of cerebral 

microvascular health by [6] highlights the potential for MRI techniques in assessing cerebral 

perfusion, which could be beneficial for early detection and intervention in cerebrovascular 

diseases across both fields. 

In conclusion, the synthesis of findings from the reviewed articles illustrates the shared 

and divergent aspects of cerebral circulation impairment in humans and horses. This 

comparative approach not only enhances the understanding of cerebrovascular health but also 

underscores the necessity for integrated strategies in addressing cerebrovascular issues in 

both veterinary and human medical practices. 
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