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Abstract
Urine examination, an ancient medical practice with roots dating back thousands of years, has played a significant role in 

understanding human health and diagnosing diseases. From the theories of Hippocrates and Galen in ancient Greece to the 
advancements during the Renaissance and modern era, the study of urine has evolved alongside medical knowledge and technology. 
this abstract highlights the enduring relevance of ancient principles in contemporary medical practice. It discusses how observations 
from antiquity, such as the correlation between urine characteristics and health outcomes, continue to inform modern diagnostics. 
The evolution of urine analysis techniques, from visual inspection to sophisticated chemical and microscopic examinations, reflects 
the progress of medical science over the centuries. Despite the challenges faced in ancient and medieval times, urine analysis has 
remained a fundamental tool in clinical practice. Today, urinalysis encompasses a comprehensive set of standard tests, including 
physical examination, chemical analysis, and microscopic evaluation. Modern medical technologies, such as molecular diagnostics 
and proteomics, are further advancing our understanding of urinary biomarkers and their role in disease diagnosis and prognosis. 
Overall, the journey of urine analysis reflects the evolution of human understanding of health and disease. From ancient civilizations 
to modern medicine, the study of urine continues to be a cornerstone of medical diagnostics, contributing to improved patient care 
and the advancement of medical science.
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Introduction

Since the earliest recorded history, humanity has been 
fascinated with the examination of urine. This practice, known as 
urinalysis, stands as one of the oldest medical tests and serves as 

the cornerstone of laboratory medicine. From the Sumerians and 
Babylonians to the Egyptians and Greeks, civilizations throughout 
the ancient world recognized the significance of urine in diagnosing 
various medical conditions. This article delves into the rich history 
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of urine analysis, tracing its origins, beliefs, and practices from 
ancient times to the foundations of modern medicine.

Ancient practices

As early as 6,000 years ago, Sumerian and Babylonian clay 
tablets documented the urine examination. The ancient Egyptians 
practiced uroscopy, visually examining urine to discern signs of 
illness, as evidenced by the Papyrus of Kahun dating back to 1900 
B.C. Both the Greeks and Babylonians revered urine, likening 
it to liquid gold and believing it to possess divine qualities [1,2]. 
In ancient Sanskrit texts, such as those found in Ayurveda, urine 
abnormalities were categorized into various types based on 
imbalances in bodily fluids. For instance, “Udakameha” described 
urine resembling water, “Surameha” referred to urine resembling 
brandy, and “Madhumeha” indicated honey-like urine, associated 
with diabetes mellitus. Notably, Charaka and Sushruta, pioneers of 
Ayurveda, identified the sweet taste of diabetic urine and observed 
the attraction of large black ants to it, leading to the recognition of 
these insects as a diagnostic indicator [2,3].

Theories of Hippocrates and Galen

In the fourth century BC, Hippocrates introduced the theory of 
the four humors, theorizing that urine served as a filter for these 
bodily fluids. According to this theory, each humor corresponded 
to a different bodily part and embodied specific pathologies. 
Hippocrates extensively described various types of urine in 
diseases, comparing them to the qualities of urine in healthy 
individuals [4,5].

Galen, a prominent physician of antiquity, further elaborated 
on renal diseases, acknowledging the knowledge of his colleagues 
regarding four renal conditions. These conditions were likely 
described in the book “About Inner Sufferings,” often attributed to 
Hippocrates. Galen’s observations and interpretations contributed 
significantly to the understanding of urinary disorders in ancient 
medicine [6].

Relevance to modern medicine

Despite the ancient origins of urine analysis, many of the 
principles and observations from antiquity remain relevant in 
contemporary medical practice. For example, aphorisms such as 
“colorless urine is bad” may indicate conditions like chronic renal 
failure or diabetes insipidus. Similarly, the sudden appearance of 

blood in urine could suggest renal vessel rupture, aligning with 
modern diagnoses like renal papillary necrosis. Further more, 
observations such as bubbles on the surface of urine indicating 
renal disease highlight the chronic inflammatory processes 
in the glomeruli, like contemporary diagnoses of chronic 
glomerulonephritis.6 The recognition that kidney and bladder 
diseases are more challenging to treat in the elderly underscores 
the importance of age-related considerations in modern medical 
care, the ancient world’s fascination with urine analysis laid the 
groundwork for modern laboratory medicine. From the Sumerians 
and Babylonians to the Greeks and Egyptians, civilizations 
recognized the diagnostic value of urine in identifying various 
medical conditions. The theories of Hippocrates and Galen provided 
invaluable insights into renal diseases and the role of urine in 
maintaining bodily balance, today, the principles and observations 
of ancient urine examination continue to inform and guide medical 
practice, highlighting the enduring legacy of the earliest medical 
tests in human history [7].

Islamic era contributions

During the Islamic Golden Age (750-1258 AD), scholars made 
significant contributions to the field of urine examination, building 
upon the knowledge inherited from ancient civilizations. Notable 
figures such as Abu Bakr Muhammad Ibn Zakariya Razi and Abu 
Al-Husayn Ibn Abdullah Ibn Sina played pivotal roles in advancing 
the practice of uroscopy using scientific methodologies [8].

Abu Baker Muhammad ibn Zakariyā Rāzī, known as Razi, 
conducted extensive research on urine analysis and documented 
his findings in his medical encyclopedia, Kitab Al-Hawi. Within 
this comprehensive work, Razi dedicated significant attention 
to the examination of urine, covering aspects such as color, 
sediment, and concentration. His meticulous observations and 
analyses contributed to a deeper understanding of urinary 
physiology and pathology. Razi emphasized the importance of 
urine characteristics in diagnosing various medical conditions. For 
instance, he noted that urine resembling that of healthy individuals 
suggested competent vessels and circulation, whereas immature 
and diluted urine indicated vessel weakness. Additionally, Razi 
provided insights into the diagnosis of specific urinary disorders, 
such as identifying ulcers in the urethra based on the presence 
of blood preceding urine. In his book “Doubts on Galen,” Razi 
acknowledged the contributions of Galen to medical sciences 
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and uroscopy. However, he asserted that he had made further 
advancements in urine examination compared to Galen’s teachings. 
Razi’s critical approach and willingness to challenge established 
doctrines demonstrate his commitment to scientific inquiry and 
advancement [9-11].

Abu Ali al-Husayn ibn Abd Allah ibn Sina, commonly known as 
Avicenna or Ibn Sina, was another prominent scholar who made 
significant contributions to urinalysis. In his renowned works 
“The Book of Healing” and “The Canon of Medicine,” Ibn Sina 
provided detailed explanations of urinalysis, covering aspects such 
as color, texture, clarity, sediment, volume, odor, and foam. Ibn 
Sina’s systematic approach to urine analysis laid the foundation 
for future developments in uroscopy. His meticulous observations 
and classification of urine characteristics into seven aspects, 
known as Dala’il Al-Bawl, provided a framework for diagnosing 
and understanding urinary disorders [12-14]. Additionally, Ibn 
Sina’s poetic works, such as “Arjuzat” and “Canticum Avicennae” 
offered insights that anticipated advancements in uroscopy and 
medical science.The contributions of scholars like Razi and Ibn 
Sina significantly advanced the field of urinalysis during the 
Islamic Golden Age. Their meticulous observations, systematic 
approaches, and critical analyses laid the groundwork for modern 
diagnostic techniques and medical understanding. The integration 
of scientific methodologies with philosophical insights paved 
the way for a deeper understanding of urinary physiology and 
pathology. The legacy of these scholars continues to resonate in 
contemporary medicine, where urinalysis remains a fundamental 
tool in diagnosing and monitoring various medical conditions. 
The systematic approach to urine examination, pioneered by Razi 
and Ibn Sina, serves as a cornerstone of clinical practice, guiding 
healthcare professionals in the evaluation and management of 
urinary disorders. As medical science continues to evolve, the 
contributions of historical figures like Razi and Ibn Sina remind us 
of the importance of critical thinking, empirical observation, and 
intellectual curiosity in advancing our understanding of human 
health and disease. Their legacy serves as a testament to the 
enduring value of interdisciplinary collaboration and the pursuit of 
knowledge across cultures and centuries [9,10].

Byzantine Era contributions to urine examination

During the Byzantine era (AD 330-1453), the practice of using 
urine as a diagnostic tool flourished, with significant advancements 

made in uroscopy studies. This period witnessed the emergence of 
notable physicians and scholars who contributed extensively to the 
understanding of urine analysis and its diagnostic value, Byzantine 
era devided into three period Early,Middle and Late [8].

Early period (330-647 AD)

In the early Byzantine period, physicians such as Oribasius, 
Cassiodorus, Aetius Amidanus, Alexander of Tralles, Magnus 
Emesianus, and Paul of Aegina made notable contributions to 
uroscopy studies. Oribasius, serving as the personal physician to 
Emperor Julian the Apostate, investigated the correlation between 
the color of urine and hepatic diseases, recognizing its prognostic 
significance. Aetius Amidanus, through his extensive writings, 
explored the prognostic and diagnostic significance of uroscopy. 
In his fifth book, he focused on various aspects of urine analysis, 
shedding light on its potential as a diagnostic tool for identifying 
underlying medical conditions [2,15].

Middle period (648-1204 AD)

Theophilus Protospatharius emerged as a prominent authority 
on uroscopy during the Middle Byzantine period. His systematic 
approach and concise writings contributed significantly to the 
understanding of urine analysis. Theophilus’ treatise, translated 
into Latin by Constantinus Africanus, influenced the renowned 
school of Salerno and shaped the practice of uroscopy in both 
the Christian East and West. Theophilus work was divided into 
several chapters, each addressing different aspects of urine 
analysis. He meticulously described various colors, consistencies, 
and sediments of urine, providing valuable insights into their 
diagnostic significance. Additionally, he explored the combinations 
of urine characteristics and their implications for diagnosing 
medical conditions [15].

Late period (1205-1453 AD)

During the late Byzantine period, despite political upheavals, 
scholars continued to advance the field of urine analysis. Nicephorus 
Blemmydes, known for his diverse talents as a medical doctor, 
poet, and theologian, wrote a treatise on urines in verse. His work 
meticulously described thirteen distinct urine colors, delving into 
their pathologic, diagnostic, and prognostic significance. Another 
significant figure of this period was Ioannis Zacharias Actuarius, 
who served as a physician to the Emperor. Actuarius’ treatise on 
urine, compiled into seven books, provided comprehensive insights 
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into the differences, diagnosis, reasons, and prognosis of urine. His 
meticulous observations and systematic approach furthered the 
understanding of urine analysis during the late Byzantine era [15].

Legacy and impact

The contributions of Byzantine-era scholars to urine 
analysis laid the groundwork for modern diagnostic techniques 
and medical practice. Their systematic approach, meticulous 
observations, and critical analyses advanced the understanding of 
urine characteristics and their diagnostic significance. The writings 
of Oribasius, Aetius Amidanus, Theophilus Protospatharius, 
Nicephorus Blemmydes, and Ioannis Zacharias Actuarius continue 
to be studied and referenced in contemporary medical literature. 
Their work serves as a testament to the enduring value of 
interdisciplinary collaboration and empirical inquiry in advancing 
medical knowledge and improving patient care. As technology and 
medical science continue to evolve, the principles and insights 
gleaned from Byzantine-era studies on urine analysis remain 
relevant, highlighting the enduring legacy of these pioneering 
scholars in the history of medicine [2,8,15].

Renaissance-era contributions to urinalysis

The Renaissance period (1450-1600 AD) witnessed a resurgence 
of interest in uroscopy, driven by the publication of influential 
medical texts and the dissemination of knowledge beyond the 
confines of academia. During this time, urine assessment emerged 
as a popular diagnostic tool, with physicians and laypeople alike 
relying on it to determine the presence of disease and imbalances 
in bodily humors [2,16].

“Fasiculus Medicinae” by Johannes de Ketham: One of the most 
significant contributions to uroscopy during the Renaissance was 
the publication of “Fasiculus Medicinae” in 1491 by Johannes de 
Ketham from Germany. This groundbreaking book, considered the 
first illustrated medical text ever printed, featured a urine wheel 
on page 1b, showcasing 21 slender-necked flasks filled with urine. 
Each flask represented a different color and consistency of urine, 
correlated with various diagnoses. The urine wheel provided 
a visual aid for physicians and laypeople to interpret urine 
characteristics and assess the patient’s health. Concept of Humoral 
Imbalance: During the Renaissance, the prevailing medical theory 
attributed disease to the imbalance of bodily humors, which was 
believed to be reflected in the color and consistency of urine. 

The four temperaments—sanguineous, choleric, phlegmatic, 
and melancholic—were represented on the urine wheel, guiding 
diagnoses based on urine analysis [2,17,18].

Shift in medical practice

The Renaissance saw a shift in medical practice, with some 
physicians relying solely on urine for diagnosis and deeming 
physical examination less important. This trend was met with 
criticism from figures like Thomas Linacre, the founder of the 
College of Physicians in London, who opposed the dominance of 
urine diagnosis. Linacre sarcastically remarked on the absurdity 
of relying solely on urine for diagnosis, highlighting the need for a 
holistic approach to patient care [2].

Emergence of self-diagnostic tools

As aggressive treatments like bloodletting and purging became 
common medical practices, some patients opted to avoid physicians 
altogether and turned to self-diagnostic tools. Two popular self-
diagnostic books emerged in the 16th century, providing laypeople 
with instructions on how to interpret their own urine for signs of 
illness. This shift in patient behavior reflected a growing distrust in 
traditional medical treatments and a desire for greater autonomy 
in healthcare decisions [2,16].

Expansion of medical knowledge

The translation of scientific and medical manuscripts during the 
Renaissance expanded the accessibility of uroscopy to a broader 
audience. As knowledge spread beyond the realm of the university-
educated, laypeople began assuming roles as healers, referred to 
as ‘leches.’ While clear distinctions existed between physicians and 
amateur practitioners, the dissemination of medical knowledge 
empowered individuals to take control of their own health and 
wellbeing.

The Renaissance era marked a significant period of innovation 
and transformation in the practice of uroscopy. The publication 
of “Fasiculus Medicinae” and the emergence of self-diagnostic 
tools contributed to the popularization of urine assessment as 
a diagnostic tool. Despite criticisms and debates surrounding 
the dominance of urine diagnosis, the Renaissance witnessed 
a growing interest in understanding the relationship between 
urine characteristics and health outcomes. As medical knowledge 
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expanded and became more accessible, individuals sought greater 
autonomy in managing their health, heralding a new era of patient-
centered care [2,16].

17th century and beyond

The 17th century witnessed both advancements and challenges 
in the field of urinalysis. The misuse of urine as a diagnostic tool 
became rampant, with practitioners and non-practitioners alike 
engaging in fortune-telling and predicting the future using urine, 
a practice known as ‘uromancy.’ This phenomenon led to ridicule 
and backlash against urine diagnosis, as seen in Thomas Brian’s 
publication of “Pisse Prophet” in 1637, which devastated the 
credibility of urine analysis and those who practiced it. Leonhardt 
Thurneiser, a figure from this era, drew parallels between urine 
and a mountain stream, employing an intricate method involving 
boiling urine to extract information about the body’s ailments. 
However, such methods were met with skepticism and ridicule due 
to their exaggerated and absurd nature [8,19].

Despite the challenges faced in the 17th century, significant 
advancements in urinalysis began to emerge in the 18th century, 
which is often referred to as the “Golden Age” for medical 
practitioners. The term “urinalysis” was coined during this period, 
marking the beginning of a scientific approach to urine analysis. 
The invention of the compound microscope in the late 16th century 
by Hans and Zacharias Janssen revolutionized the examination of 
urine sediment. This technological advancement facilitated the 
identification of red blood cells, pus cells, and various crystals 
in urine, laying the foundation for urine cytology and its role 
in detecting cancer cells. Further progress in urinalysis during 
the 18th century included the determination of specific gravity, 
identification of proteins and chemical components in urine, and 
advancements in microscopy techniques. Scientists like Johann 
Jacob Bezelius contributed to the standardization of urine analysis, 
developing instruments like the urinometer to measure specific 
gravity [8,19,20].

In the 19th and 20th centuries, the field of urinalysis continued 
to evolve, with contributions from notable figures such as Richard 
Bright, Thomas Addis, and Thomas Hodgkin. Technological 
advancements, such as the Lovibond comparator and the invention 
of dipstick tests for glucose and proteinuria, transformed urine 

analysis into a widely adopted diagnostic tool. Presently, urinalysis 
encompasses a comprehensive set of standard tests, including 
physical attributes, chemical examination, and microscopic 
analysis. Technological innovations, such as automated machines 
for urine sediment analysis and molecular biology techniques like 
PCR, have further enhanced the diagnostic capabilities of urinalysis, 
making it an indispensable tool in modern medicine [8,21].

Discussion

The history of urine analysis spans millennia, from its earliest 
documented practices in ancient civilizations to its modern 
applications in clinical medicine. Throughout history, urine has 
been recognized as a valuable diagnostic tool, offering insights 
into the body’s health and disease states. The evolution of 
urine analysis reflects advancements in medical knowledge, 
technology, and societal beliefs. Ancient civilizations, such as the 
Sumerians, Babylonians, Egyptians, Greeks, and Indians, laid the 
foundation for urine analysis through empirical observation and 
philosophical inquiry. Theories of bodily humors, as proposed by 
Hippocrates and Galen, influenced medical thought for centuries, 
shaping the understanding of urine’s diagnostic significance. 
During the Islamic Golden Age, scholars like Razi and Ibn Sina 
made significant contributions to urine analysis, further refining 
diagnostic methodologies and classifications. The Renaissance 
marked a resurgence of interest in urine analysis, driven by the 
publication of influential medical texts and the dissemination 
of knowledge beyond academic circles. Despite criticisms and 
debates surrounding the dominance of urine diagnosis, the 
Renaissance witnessed a growing interest in understanding the 
relationship between urine characteristics and health outcomes. 
The 17th and 18th centuries brought both advancements and 
challenges to urine analysis. The misuse of urine as a diagnostic 
tool led to practices like uromancy and the publication of satirical 
works like “Pisse Prophet” by Thomas Brian. However, significant 
technological advancements, such as the invention of the 
compound microscope and the development of chemical analysis 
techniques, revolutionized urine analysis and laid the foundation 
for modern urinalysis. The 19th and 20th centuries witnessed 
further progress in urine analysis, with the standardization of 
diagnostic tests, advancements in microscopy, and the development 
of automated reading instruments. Today, urinalysis encompasses 
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a comprehensive set of tests, including physical examination, 
chemical analysis, and microscopic evaluation. Modern medical 
technologies, such as molecular diagnostics and proteomics, 
continue to advance our understanding of urinary biomarkers and 
their role in disease diagnosis and prognosis.

Conclusion

The history of urine examination is a testament to the enduring 
relevance of an ancient medical practice in modern medicine. 
From its origins in ancient civilizations to its evolution through 
the centuries, urine examination has played a crucial role in 
understanding human health and diagnosing diseases. Despite 
the challenges and misconceptions faced along the way, the study 
of urine has persisted as a cornerstone of medical diagnostics, 
contributing to improved patient care and the advancement of 
medical science. As technology continues to advance and medical 
knowledge expands, urine analysis will undoubtedly remain a vital 
tool in clinical practice. The insights gained from urine analysis, 
both ancient and modern, serve as a reminder of the importance 
of empirical observation, critical thinking, and interdisciplinary 
collaboration in advancing our understanding of human health 
and disease. In the future, further research and technological 
innovations in urine analysis will continue to enhance its diagnostic 
capabilities and further contribute to the field of medicine.
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