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Pathogenesis of Type 1 diabetes
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Thrower, S.L. and Bingley, P.J., 2011 adapted from Eisenbarth (1986)



1e 2 3 4

Healthy Infiltration Mass End stage
B-cells of infiltration diabetes
with leukocytes  morphology count

abundant and B-cell
insulin  phagocytosis
content
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Erythrocyte (magenta) and Duct ( ). Ravelli (2013).
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-Unrelated to duration of disease or age at death
-Higher (p<0.05) in individuals with lower mean blood glucose.
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Ultrasensitive C-peptide Assay
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The majority of patients with long-duration type 1 diabetes
are insulin microsecretors and have functioning beta cells
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C-peptide (nmol/l)

Diabetes subtype: Type 1 Type 2
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C-peptide test: Non-fasting ‘random’ Fasting Glucagon stimulated

UGPCR ranges in diabetes subtypes and confrols (unpublished data)

Patient group
Controls
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In healthy individuals the plasma
concentration of C-peptide:

Fasting state = 0.3-0.6 nmol/l

Postprandial = 1-3 nmol/l



C-peptide and Diabetes complications

Diabetes Care and Complications Trial:

>0.2 nmol/l C-peptide = Lower fasting
glucose and HbA1c

62% risk reduction in hypos in the intensive
control group

Reduced development of retinopathy and
nephropathy



Even individuals who are microsecreaters
confer fewer diabetes related complications in
most studies compared to absolute
deficiencies.

- Associated with lower rates of hypoglycemia
- Lower incidence of retinopathy and
nephropathy c ™
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Panero et al., 2009; Steffes et al., 2003; Nakanishi and Watanabe 2008



Time spent
Hyperglycaemic (Kiein, 1995)

Time spent
Hypoglycaemic (Kalra et al., 2013)

G '.UCOSG Va rlathn (Ceriello and Kilpatrick 2013)

Are all associated with diabetes
complications

Buckingham et al., (2015)

“In the first 2 years after diagnosis of type 1 diabetes, higher C-peptide levels
are associated with increased sensor glucose levels in the target range and with
lower glucose variability”



In general, aerobic exercise decreases glycaemia,
anaerobic exercise increases glycaemia, and mixed
activities are associated with glucose stability.
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Large interindividual variation in the acute and chronic glycaemic response to

exercise.

- Time spent in euglycaemia,

hypoglycaemia and

hyperglycaemia
- Glucose Variability
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Individual responses are dependent on
various additional factors, including:

« The duration and intensity of the activity Frig1
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 The nutritional status of the individual
Riddell et al., 2017

Does remaining beta cell function also play a role?



Type 1 diabetes and exercise

Regular exercise has been found to improve:
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Recruitment:

Classical presentation TIDM with insulin
commencement atdiagnosis
Diagnosisof atleast1 years
Stable on MDI/CSIi for 6 months
Aged18 - 65
No diabeticcomplications except background
retinopathy
HbA1c < 86 mmol/mol

1

Screening 100 potential participants
2 hour post-prandial urine C-peptide creatinine ratio
Blinded CGM for 7 days
Questionnaire pack (HFS, HypoA-Q+Self Efficacy for Exercise)

.

30 participants proceed to study
Range of C-peptide

Baseline CRF Visit
MMTT
Body measurement/insulin dose
Blood samples (c-peptide and insulin)

Return to CRF after > 48 hours
Health Screening
Treadmill walk with increase intensity every 3
minutesto maximum tolerated

Return to CRF after > 7 days
Blinded CGM placed
Submaximal Exercise bout
Walking 45 minutes at 60% intensity pre-screening threshold
Blood sample pre, immediately post and 1 hour post exercise
(endothelial progenitor cells, inflam cytokines, glucoregulatory
hormones)

CGM monitoring 72 hours post-exercise
Insulin dose/diet diary
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Home 120minutes post meal
UCPCR (nmol/mmol)

Home 120minutes post meal UCPCR
(nmol/mmol)
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UCPCR values are plotted on a log scale to allow separation of the range of low levels found.



Venous blood samples

Analysed for:
« C(Circulating Endothelial Progenitor Cells (EPCs)
» Inflammatory markers (TNF-a, IL-6, C-Reactive protein)

* Glucose regularity hormones (Glucagon, Catecholamines)



Endothelial Progenitor Cells
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Type 1 Diabetes and EPCs

Reduced circulating number of EPCs

Reduced ability to mobilise EPCs from the bone
marrow

Hyperglycaemia impairs proliferation and
survival

Reduced migration and adhesion to areas of
ischemia

Reduced incorporation into endothelial cells



Type 1 diabetes, Exercise and EPCs
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