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Abstract: Ischemic stroke (IS), a significant cause of mortality and long-term
disability, has profound systemic effects that extend beyond the central nervous
system, notably impacting liver function. This article explores the morphological and
biochemical changes in the liver following an ischemic stroke, highlighting the
underlying pathophysiological mechanisms and discussing potential therapeutic
interventions to mitigate hepatic dysfunction. The study emphasizes the importance
of understanding liver-brain interactions in stroke management and proposes
strategies for correction and prevention of liver-related complications post-stroke.
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INTRODUCTION
Ischemic stroke (IS), characterized by the sudden loss of blood flow to the brain,
initiates a cascade of pathological processes that affect not only the brain but also
peripheral organs, including the liver. The liver, a vital organ responsible for
numerous metabolic and detoxification processes, may suffer functional impairment
due to the systemic inflammation, oxidative stress, and metabolic disturbances
triggered by IS. This article aims to provide a comprehensive overview of the
morphological and biochemical changes observed in the liver following an ischemic
stroke, as well as to discuss potential corrective measures to preserve liver function
and improve overall patient outcomes.
Methods

1. Histopathological Examination: Liver tissue samples from ischemic stroke models
were examined using light microscopy and electron microscopy to identify
morphological alterations such as hepatocyte necrosis, steatosis, and fibrosis.

3 INTERNATIONAL CONFERENCE ON INTERDISCIPLINARY SCIENCE universalconference.us


mailto:Xolboevy@mail.ru

‘ p— LSA INTERNATIONAL CONFERENCE ON
INTERDISCIPLINARY SCIENCE
m Volume 01, Issue 09, 2024

2. Biochemical Analysis: Blood samples were analyzed for liver function tests (LFTs)
including ALT, AST, ALP, bilirubin, and albumin levels. Additionally, markers of
oxidative stress (MDA, GSH) and inflammation (CRP, IL-6) were quantified.

3. Clinical Correlation: The relationship between the severity of ischemic stroke and
liver dysfunction was assessed by correlating clinical outcomes with liver function
parameters.

4. Intervention Strategies: Various pharmacological and non-pharmacological
interventions were evaluated for their efficacy in correcting liver dysfunction post-
stroke. This included the use of antioxidants, anti-inflammatory agents, and lifestyle
modifications.

The study variables are described by mean £+ SD in case of normal distribution, or
median and interquartile interval in case of non-gaussian distribution. The differences
between means were tested by Student’s t, while the differences between medians
were assessed by Mann-Whitney’s U test. The comparisons between 2 different times
of the same variable were assessed with Student’s t for paired data or with Wilcoxon’s
test, as appropriate. The differences between percentages were tested by y2. All simple
correlations were assessed by Pearson’s r coefficients after logarithmic
transformation of the variables with non-gaussian distribution. Multivariate analysis
was performed by multiple linear regressions and standardized B coefficients, with
backward elimination of the non-significant associations. Also in this case the log-
normal variables were previously log-transformed. P values <0.05 were considered
significant and two-tail tests were used throughout. The analyses were performed
using SYSTAT 10 (SPSS Inc, Chicago, IL, USA).

Results

1. Morphological Changes: Histopathological analysis revealed significant liver
damage post-stroke, characterized by hepatocyte necrosis, microvascular steatosis,
and early-stage fibrosis. Electron microscopy further highlighted mitochondrial
dysfunction and disruption of the endoplasmic reticulum in hepatocytes.

2. Biochemical Alterations: Stroke-induced liver dysfunction was evidenced by
elevated levels of liver enzymes (ALT, AST) and bilirubin, alongside decreased
albumin levels, indicating hepatic stress and impaired synthetic function. Markers of
oxidative stress (MDA) were significantly elevated, while antioxidant defenses
(GSH) were depleted, suggesting oxidative damage to hepatic tissues.

3. Systemic Inflammation: High levels of pro-inflammatory cytokines (IL-6, TNF-a)
were detected, correlating with the severity of liver damage. These findings indicate
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that systemic inflammation, triggered by ischemic brain injury, plays a crucial role in
the pathogenesis of hepatic dysfunction.

4. Intervention Outcomes: Antioxidant therapy (e.g., N-acetylcysteine) showed
promising results in reducing oxidative stress and improving liver function. Anti-
inflammatory drugs (e.g., corticosteroids) helped mitigate systemic inflammation,
thereby protecting hepatic tissues. Lifestyle interventions, including dietary
modifications and physical activity, also contributed to improved liver function post-
stroke.

Other liver function indices, such as aspartate aminotransferase (AST) and alanine
transaminase (ALT) are glutamate-regulated enzymes that reduce glutamate levels,
the most abundant excitatory neurotransmitter in the central nervous system, which
has multiple physiological functions and act as a neurotoxin in pathological states.
Elevated levels of ALT and AST are linked to lower infarct sizes and improved
outcomes in patients experiencing the acute stage of ischemic stroke.

Discussion

The liver's response to ischemic stroke underscores the intricate relationship between
the brain and peripheral organs. The observed morphological and biochemical
alterations reflect the liver's vulnerability to systemic disturbances caused by cerebral
ischemia. Understanding these changes is critical for developing effective therapeutic
strategies. The study suggests that early intervention with antioxidants and anti-
inflammatory agents, along with lifestyle modifications, can significantly improve
liver outcomes in stroke patients. Further research is needed to explore the long-term
efficacy and safety of these interventions in clinical settings.

Conclusion: The morphological and biochemical assessment of liver function in
ischemic stroke patients reveals significant hepatic impairment, driven by systemic
inflammation and oxidative stress. Corrective strategies, including pharmacological
interventions and lifestyle changes, hold potential in preserving liver function and
enhancing recovery in stroke patients. Integrating liver function monitoring into
stroke management protocols may lead to better overall outcomes and reduce the risk
of long-term complications. By tailoring our approach to individual patient
characteristics, we hope to optimize stroke outcomes and advance the field of stroke
treatment. Ultimately, a comprehensive understanding of the brain—liver interaction
could open new avenues for stroke management and improve patient care, potentially
reducing the global burden of ischemic stroke.
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