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Changes in the amounts

Arterial Stiffening and IMA
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Aims

To determine whether nano-scale alterations in the IMA are manifested In
patients with a high degree of arterial stiffening.
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IMA specimens were grouped into high PWV (13.4 = 3 m/s, n=9) and low
(8.6 = 0.7 m/s,

Low and High PWV Groups

n=8)

Clinical parameters Low PWV High PWV P Value
Mean SD Mean SD

Age, y 679 10.7 699 7 NS
BMI 26.5 47 284 4.6 NS
PWV, ms™! 8.5 0.7 134 3 <0.001
Systolic blood pressure, mm Hg 1313 18.7 154.1 28.6 NS
Diastolic blood pressure, mm Hg 77 10.7 794 123 NS
Male, sex, % 87.5 100 NS
Diabetes, % 125 0 NS
Hypertension, % 50 66.7 NS
Smoking, % 62.5 889 NS
Total cholesterol, mmolL™! 4.1 0.5 4.9 1.5 NS
P-Cholesterol LDL, mmolL ' 2.1 0.5 3.1 13 NS
P-Cholesterol HDL, mmolL™! 1.2 0.1 1.1 0.3 NS
P-Triglyceride, mmolL™! 1.6 0.6 1.6 0.5 NS
P-creatinin, mmolL™" 89.8 19.9 91.6 20.4 NS
HbA1lc (glycated haemoglobin (Alc) 0.06 0.007 0.06 0.002 NS
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Transition Artery

High PWV

Intima-media

thickness:
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Adventitial Collagen Fibrils

Low PWV ngh PWV

S 242.2 nm 110.7 nm
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Nanomechanical Properties and PWV
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Collagen Fibril Diameter
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Collagen Fibril D-Period

D-spacing
v
A
Adventitial Collagen
Fibrils

Statistically significant difference
in distribution:

e 45-59 nm sub-group

e 70-80 nm sub-group

m
53}
o
o
@
o
o

£
L

g
2

[e2]
w
[4)]

53.51

D-Period - subgroup2 (59-70) (nm)
[+)]
@

D-Period - subgroup1 (45-59) (nm)

o
g
o

Low High

Low

Frequency (%)

High

B Low PWV
B High PWv
— — LogNormal Fit Low PWV
LogNormal Fit High PWV

60 65 70 75 80
D-Period (nm)

~l -~
A o
[3)] o
1 I

*

~
b
o

73.5 1

D-Period - subgroup3 (70-80) (nm)

~
w
o

Low High

12



PCA Analysis - Separation with Nanomechanical
Properties
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PCA Analysis — Media and Adventitia

Medial layer
nanomechanics
of the IMA also
separate the

group
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Conclusions

Nanomechanical data in the IMA correlates with carotid-femoral
PWV.

IMA reflects changes across the vasculature although it is not an
elastic vessel and hence does not contribute to PWV
measurements.

Collagen fibril diameter and D-Period (‘Collagen quality’) served as
a suitable method for detecting alterations in the local adventitial

environment.
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