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Characterization of inflammageing in progeroid "“Werner syndrome™
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Minor-inflammation driven ” Inflammageing” was investigated by using 26-cytokine
multiplex assay system in the sera from healthy volunteers aged between 0 and 100 and 41 patients with
mutation-proven Werner syndrome.

TH2 cytokine levels including IL-4, 6, 13, 15 and GM-CSF were significantly elevated with healthy ageing.
In the patients with Werner syndrome, TH2 cytokine levels including IL-4, 6, 10 and GM-CSF were
significantly elevated compared with age sex-matched healthy counterpart, although age-associated
elevation of TH2 cytokines was not observed.

Inflammageing may be a common deriving force to accelerate ageing both in healthy ageing and Werner
syndrome.
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Ageing is tightly associated with minor
and life-long environmental insults,
leading to a chronic and systemic
inflammation named “ inflammageing” . We
reported the healthy ageing-associated
elevation of highly sensitive CRP(hsCRP)
in Japanese individuals aged between 1 and
100 years and the patients with Werner
syndrome in the previous paper. To further
study the association of ageing, hsCRP and
26 cytokines/chemokines, a multiple
cytokine array system was used in the same
serum samples as were examined for hsCRP
from 113 healthy Japanese adults and 35
patients with mutation-proven Werner
syndrome .

(1) Th2 cytokines (IL-4, 6, 13 and GM-CSF),
IL-15, IP-10, and Thl cytokines(IFNy and
TNFa ) were significantly associated with
normal ageing. IL-2, 8, and MIP-1a were
significantly negatively associated with
normal ageing.

(2) Elevated hsCRP level was significantly
associated with IL-6, 13, 15 and IP-10,
while IL-8 and MIP-1a were negatively
associated with hsCRP. Both IL-6 and 13
were significantly associated with serum
level of hsCRP, if age and sex were taken
into account.

(3) Th2 cytokines (IL-4, 6, 10 and
GM-CSF), Thl cytokines (IL-2, 12, TNFa
and IFN y ) and monocyte/macrophage



products(MCP-1, basic FGF and G-CSF) were
significantly elevated compared with
normal ageing.

(4) Elevated hsCRP level was significantly
correlated with IL-6, 12 and VEGF levels,
if age sex were taken into account.

(5) A pro-inflammatory cytokine/chemokine
circuit-stimulated immunological shift to
Th2 in Werner syndrome was similar to
normal ageing.

(6) Another possible ageing biomarker:
matrix metalloproteinase-9 (MMP9) was
examined in the same sera from 217 normal
Japanese individuals aged between 1 and
100 years and 41 mutation-proven Werner
syndrome aged 32 and 70 years.The serum
level of MMP9 was elevated significantly
with normal ageing from both sexes as
hsCRP.

(7) In contrast to normal ageing, the serum
MMP9 level in Werner syndrome decreased
significantly with calendar age. The MMP9
level in Werner syndrome was not
significantly different in comparison
with those from age-matched normal adult
population aged between 25 and 70 years,
nor normal elderly population aged between
71 and 100 years.

(8) Although both normal ageing and Werner
syndrome were associated with monor
inflammation, the inflammatory parameters
such as MMP9 and hsCRP changed differently
between normal ageing and Werner syndrome.
The Werner syndrome-specific chronic
inflammation including skin ulcer and
diabtes mellitus may contribute the
different behavior of both ageing
biomarkers from normal ageing.

(9)Association of MMP9 level and 26
cytokines/chemokines has been under an
extensive evaluation by the collegue
statistician both in normal ageing and
Werner syndrome.
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