2HFRE 4

Rl 4 ¥ K v (Strategy)
ER AN ¢ HRERA
STRATEGY (Pigments provide strength)
45 5% %X & Muridae
LIVING SYSTEM | (Mice and rats)
# it 8N o R R

FUNCTIONS #Modify material characteristic

£ 8448 | B RS BRI R Z R R
(The viscoelastic heart valves of mice gain stiffness from melanin
pigments)

2 TR B
7 & W

£ B33 &P (SUMMARY OF FUNCTIONING MECHANISMS)

* 4317 (REFERENCES)

R MO A B

(pigmentation) £2 2 ¢ % 'm
2 2 'm*2 (melanocyte)

¥
"L FITEFORR D R 0 T
¢ % % (25-4Gpa) { % eniEan

Bk AP 24 i dny b ﬁ% OB BR S IR > X P T P A Y o

PR BRI LR & 7r‘7¢ it 4 BREP KA R T Pk 1._'\‘»‘5}*3:
B e g e m S P 4 A e R 3R 5 . (atrioventricular, AV) #EC (2 X FEfe=
) ] Ed wmre oh L (extracellular matrix, ECM) ~ #$9F %‘r e (valvular mterstltlal
cell) v+ B p & fm#e (overlying endothelial cell) #7ie = o #5t B RS AL B 4 &k 8 7 $38
Mo ORGSR Rra R E B s B R 1R S EF R EE ol
1 ECM = & @ i = .-- | (Balaniet al., 2009: 1097)

TEAT R A v Ed
HER - Nzﬁﬁkﬁ#'r}m%‘ fiﬁ
ﬁﬂ%il#fﬁﬂ%&&* Lozt

=
B
A

o R
CF e

“Pigmentation of murine cardiac tricuspid valve leaflet is associated with melanocyte
concentration, which affects its stiffness... The mechanical properties along the leaflet vary with
the degree of pigmentation. Pigmented regions of the valve leaflet that contain melanocytes
displayed higher storage modulus (7-10 GPa) than non-pigmented areas (2.5-4 GPa). These
results suggest that the presence of melanocytes affects the viscoelastic properties of the mouse




atrioventricular valves and are important for their proper functioning in the organism...The
cardiac valves display complex biomechanical properties that allow them to function in directed
blood flow during the cardiac cycle...The mature atrioventricular (AV) valves (mitral and
tricuspid) have leaflets composed of extracellular matrix (ECM), valvular interstitial cells and
overlying endothelial cells. The mechanical requirements of the valve for elasticity,
compressibility, stiffness and strength, as well as durability throughout the lifespan of an
individual are achieved primarily by the highly organized and compartmentalized ECM
composition of the leaflets...” (Balani et al. 2009: 1097)
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