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Reflections on the Development of Large Language Models and
Their Impact on Basic Medical Education

Hyunsu Lee'

1Departmem‘ of Physiology, School of Medicine, Pusan National University

Abstract : Rapid advances in artificial intelligence, particularly in natural language processing, are transforming
medical education. Large language models (LLMs), which are capable of processing vast amounts of text and
generating coherent, contextualized text, offer an unprecedented opportunity to enhance teaching and learning in
medicine. This paper reviews the educational potential of LLMs and explores the potential challenges associated
with their integration and use. LLMs can facilitate personalized learning experiences and support research by
broadening access to a wide range of medical knowledge and streamlining literature reviews. They can also
provide a dynamic and immersive educational experience through interactive learning environments that can
mimic clinical settings. However, the integration of LLMs in medical education is not without its concerns.
It is important to consider the accuracy and reliability of the information provided, the ethical implications,
and the over-reliance on technology, which may affect the development of critical thinking skills. Therefore,
the integration of LLMs into medical curricula must be approached with careful consideration, ensuring a
harmonious balance between cutting-edge technology and traditional learning methodologies. To achieve this,
this paper presents guidelines that emphasize the importance of adopting LLMs based on evidence-based reviews,
fostering multidisciplinary collaboration, ensuring transparency, and effectively managing cognitive load. These
recommendations aim to facilitate a discourse on the effective integration of LLMs into medical education,
ultimately helping to prepare healthcare professionals for the challenges and opportunities of the digital age.

Keywords : Large language models, Medical education technology, Artificial intelligence in healthcare, Ethical
implications of A, Cognitive load
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Table 1. Opportunities and challenges of large language model on
medical education

Opportunities Challenges

Personalized learning Accuracy and reliability

Access to vast medical knowledge Ethical considerations
Support for research Over-reliance on technology

Interactive learning environments Integration into curriculums
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Table 2. Example of pancreatic function and enzyme production explained at various academic levels

Prompt: What is the role of the pancreas in the digestive system and what enzymes do it produce to aid in digestion? Explain at three levels:
elementary school level, undergraduate level, and postdoctoral level.

Elementary school level

Undergraduate level

Postdoctoral level

(Preceding omitted)
It makes three main types of helpers:

One that helps break down sugars
(like in bread or fruit),

Another that helps break down proteins
(like in meat or beans), and

One more that helps break down fats
(like in butter or cheese).

(Later omitted)

(Preceding omitted)
The key enzymes include:

Amylase: This enzyme helps in

the breakdown of carbohydrates into
simple sugars. For instance, it converts
starches from foods like pasta and
bread into glucose that our body

can use for energy.

Proteases (such as trypsin and
chymotrypsin): These are responsible for
breaking down proteins into amino acids,
which are the building blocks our body
uses to make new proteins for muscle
growth, repair, and other functions.

Lipases: These enzymes tackle fats,
breaking them down into fatty acids and
glycerol, which our body can then
absorb and use for energy and

other needs.

(Later omitted)

(Preceding omitted)
These enzymatic secretions include:

Pancreatic a-amylase: Catalyzes the
hydrolysis of a-1,4-glycosidic linkages
in polysaccharides to yield disaccharides,
oligosaccharides, and limit dextrins,
facilitating carbohydrate digestion.

Serine proteases (e.g., trypsinogen
activated to trypsin, and
chymotrypsinogen to chymotrypsin):
These zymogens, once activated in

the intestinal lumen, play key roles in
proteolysis, breaking down polypeptides
into absorbable amino acid units.

Their activation cascade is tightly
regulated, beginning with the

duodenal enzyme enterokinase
converting trypsinogen to trypsin,
which then activates other proenzymes.

Pancreatic lipase: This is the primary
enzyme responsible for the hydrolysis
of dietary triglycerides into
monoglycerides and free fatty acids,
a critical step for lipid assimilation.

(Later omitted)
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Table 3. Example of simulation of clinical interaction: Role-playing patient scenarios

Prompt

Response

Act like a patient with symptoms of urinary stones.
However, don’t mention urinary stones directly.
I’m a urologist.

Hello Doctor, for the past few weeks, I’ve been experiencing
some really uncomfortable symptoms, and I’m not sure what’s
causing them. I've had sharp, cramping pains in my lower back
and side, sometimes it even moves down towards my groin area.
The pain comes and goes but when it hits, it's almost unbearable.

Additionally, I’ve noticed some changes when I go to the bathroom.
My urine isn’t clear like it usually is; it’s been quite cloudy, and

a couple of times, I’ve even noticed a pinkish color, which I assume
might be blood. It’s also been painful to urinate, and I feel like

I have to go a lot more frequently than normal, but each time,

it’s just a little amount.

I’ve been drinking water thinking it might help, but it doesn’t seem
to make much of a difference with the pain or the frequent urge to
urinate. I haven’t had any recent injuries or done anything different
in my routine that I think could have led to this. Can you help me
figure out what’s going on?
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