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Who am I?
What did we find?

What is the problem?
Crohn’s disease is one of the two main chronic 
inflammatory diseases that affect the bowel, 
known as inflammatory bowel disease (IBD). 
2.5 million people in the Western world suffer 
from IBD. Crohn’s disease causes painful ulcers 
along the entire digestive tract, as well as 
diarrhoea and abdominal pain (see Figure 1). 

There is not a single specific cause of Crohn’s 
disease but many contributing factors, 
including lifestyle, genetics and our immune 
system, which normally helps protect us from 
infectious organisms, such as bacteria and 
viruses, appear to play a role. 

There is no cure for Crohn’s disease and 
current treatments to control the condition 
don’t work for everyone, with 1 in 3 
patients relapsing. We want to get a better 
understanding of the differences in the cells 
of the immune system of people with Crohn’s 
disease with the aim of treating patients with 
drugs that will work with their immune system 
to keep them healthier for longer.

We confirmed that immune 
system cells and cytokines are 
different in the blood of people 
with Crohn’s disease compared  
to healthy controls and that 
people with Crohn’s disease 
showed greater variation than 
healthy controls (see Figure 3).

We found that people with 
Crohn’s disease clustered into  
3 groups according to the  
pro-inflammatory cytokines  
and type of immune system cells 

These data suggest that there 
could be different forms of 
Crohn’s disease that cannot be 
distinguished by clinical features 
alone. The immune system of 
individuals with Crohn’s disease 
may contribute to the difference 
in how individuals respond to 
treatments. More research  
is needed to determine how  
the cytokines and immune 
system cells of these different 
groups of people with Crohn’s 
disease interact.

I am a 3rd year undergraduate 
student at the University of 
Glasgow studying Immunology.  
I completed my Medical Research 
Scotland Vacation Scholarship in 
2018 which gave me insight into 
the everyday world of scientific 
research and helped me develop 
the skills I’ve gained at university 
so far and see how my theoretical 
knowledge can be applied. I hope 
to complete a PhD after I graduate 
and continue to work in research.

We do not know why some people 
respond to treatment while others 
do not. It is possible that there are 
different types of Crohn’s disease 
that are not easily distinguishable 
from patients’ symptoms alone. 
If this is true, understanding the 
differences between the different 
forms of Crohn’s disease could lead 
to more effective treatments.

We wanted to determine how the 
immune system cells and proteins 
called cytokines, which affect the 
type of immune response that 
takes place, differ between Crohn’s 
disease sufferers and healthy 
people (controls).

We collected blood from people with Crohn’s disease 
and healthy people, from which we extracted cells of the 
immune system, i.e. the white blood cells. These cells 
were stained using antibodies which were chemically 
linked to multi-coloured labels. The antibodies only bind 
to specific proteins on the cells which we are interested 
in looking at. The cells were then shone with a laser, in a 
process called flow cytometry, which told us specifically 
which type(s) of cells were present in the person’s blood 
and how many of these cells there were (see Figure 2).

We analysed 48 different types of immune system  
cells from 31 healthy people and 14 people with  
Crohn’s disease, along with the concentration of  
19 pro-inflammatory cytokines in their serum.

We used computer programming software to perform 
various statistical tests to determine how the immune 
system cells of the people with Crohn’s disease differed 
from those of healthy people and how the cytokines  
and immune system cells related to each other.

What does  
this mean?

What did we do?What are we 
interested in?

Figure 1 Red patches and 
arrows indicate painful ulcers 
throughout the digestive tract of 
people with Crohn’s disease. 
See Image Credits.

Figure 2 a) Blood was collected in tubes, the white blood cells were 
isolated by spinning the tubes at high speed in a liquid called histopaque, 
which causes the white blood cells to form a layer at the middle of the 
tube. b) The white blood cells were labelled with antibodies and  
c) analysed by flow cytometry. See Image Credits.

Figure 3 People with Crohn’s disease have different and diverse inflammatory 
cytokines and immune system cells in their blood compared to healthy controls, 
illustrated by the spatial distribution of the points plotted on the charts and area 
enclosed by the oval perimeters. Each point reflects an individual patient and the 
distance between the points indicates how similar the patients are.

Figure 4 People with Crohn’s disease 
cluster into 3 groups according to the 
pro-inflammatory cytokines and type of 
immune system cells that were found in 
their blood. The groups are indicated by 
the turquoise vertical bars.

that were found in their blood. 
Cluster A showed high levels of 
cytokines with immune system 
cell numbers similar to that of 
healthy controls, as shown by 
the heatmap clustering, which 
illustrates how similar individuals 
are. Cluster B showed high levels 
of cytokines but low numbers of 
immune system cells, while cluster 
C showed normal cytokine levels 
with low numbers of immune 
system cells (see Figure 4).
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b) c)

Image Credits: Images were sourced and adapted from Servier Medical Art, reproduced and adapted under Creative Commons Licence Version 3 (https://creativecommons.org/licenses/by/3.0/). Figure 1 Complete digestive apparatus, https://smart.servier.com/smart_image/complete-digestive-apparatus/: Figure 2 Labeled antibody, https://smart.servier.com/smart_image/labeled-antibody-2/; Labeled antibody, https://smart.servier.com/smart_image/labeled-antibody-3/; 
Labeled antibody, https://smart.servier.com/smart_image/labeled-antibody-4/; Labeled antibody, https://smart.servier.com/smart_image/labeled-antibody-5/; Eosinophil granulocyte, https://smart.servier.com/smart_image/eosinophil-granulocyte/; Erythropoiesis-Proerythroblaste, https://smart.servier.com/smart_image/proerythroblaste/; Lymphocyte, https://smart.servier.com/smart_image/proerythroblaste/; and Monocyte, https://smart.servier.com/smart_image/monocyte/.


