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Abstract ; Biomineralization in the cardiovascular system of the human body is mainly characterized as calcifications with

the formation of calcium phosphates, which are commonly composed of the valvular heart as well as aortic and coronary

artery calcifications. Based on calcification features of the cardiovascular system and the medicinal understanding in this

aspect, this paper focuses on the relationship between the cardiovascular calcification and the disease diagnosis and treat-

ment with the purpose of developing a new method for the early diagnosis and treatment of the cardiovascular calcification

from the angle of the cross-discipline of mineralogy and pathology.
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Fig. 1

Calcification in the human cardiovascular system

A— U HEF T, 2R SRS BRIT 11 AR RN (L35 2 SO 00 ) 8546 s B— U BEZS A A 22K ML AT 3R 58 s C— T BkiIT I, s L5k
PRS2 4 A8 SOFI SRR A AL BRI 2 15 3l ik ot o BEE AL BE AR 5C 1 854k

A—sectional view of the heart, showing calcification in orifice of coronary artery and valves ( composed of aortic valve and mitral valve) ; B—constitution

of the heart and the main great vessels; C—sectional view of aorta, showing extensive fatty streaks, atherosclerotic plaques and the calcification associated

with these plaques
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Fig. 2 Histological examples of human arterial calcification( after Doherty et al. , 2004 )

a— RS IRIALOMEES 1L ( Verhoeff-van-Gieson () sh— &A= FafK- PR (M, 205k ) FIAUBECD BEb (P, 38T 3K ) g5 (RERREIX) se—b [E4E
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TR AL (0 g Bk IT7%) (Goldner” s-Masson =44 1:) 5i | j—FBRA T ABEAIFIEFSk (von Kossa Zfa, 50 i 4,)
a—arteries exhibiting concentric medial arterial calcification ( Verhoeff-van-Gieson stain) ; b—calcification (black) in the media (red arrow) and in
an intimal plaque ( black arrow) of an artery, the boxed area in panel b is magnified in panel ¢ (I, intima; P, plaque; M, media) ; d and e—the hu
man arterial specimen shown in panel d (with boxed area enlarged in e) , which demonstrates mineralization of medial elastic fibers and areas of
large calcium deposits in the absence of significant intimal plaque; f ~ h—typical well-developed calcification within intimal human plaques (g,

arrow , Goldner’ s-Masson trichrome staining) ; i and j—circumferential calcification, largely intimal (von Kossa stain, calcium is black)
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REAS A2 BB, /0 SR A 2R i i B S T K = A7 Bl — IR FEA B TS (Budoff et al. , 2007 )
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PEHLEIAE o FI R R 5 b 3l R AR A 050k (B 3) A fh T

K3 il AN [ BURBAR BT 7 5O RS Ik E5 4L (95 Doherty 45,2004 )
Fig. 3 Arterial calcification as detected by various imaging modalities ( after Doherty et al. , 2004 )
a ~ e [ A BUREAR TR B TEIR BIK s a— IE W SR B IK s b— BRI REAL SR AR B K , (H ICE5 AL ISR 5 c— R Bl R IR BE AL BE B (T2 p
AR DX ARSI P BEAS AE (3K ) 5 d e —TEEEAS AL IR K s £— 7 A o A9 o BB, Tl AR Bl bk 3 A4S 20 SR Be W B A5 4k s ¢ ~ j—CT 25
SEIREI UGB AT s B SRS AL 51 R j—XTES A S IRIEAT = 4R T sk ~ p— MO LR 20 AT AR EOR W 9 S RS 1L s k— A SR BE
RN IESAL , 7 Sk 2035 /R BIRKEE (1) ESAEDK (FP) FIARAR SEZR (T ) 5 =R Bk o AR A, 7 Sk 38 8 R AS SR (1) S AR X () At A
BECTT) sm ~ p—[al 5 I s 5 12 R B AR BT B (9 8l RS A 7E SR = 4E250 25 5 5m R o T ks A I 50 1 p B kim0 X
a ~ e— intravascular ultrasound images of human coronary arteries; a—normal artery; b—an atherosclerotic artery with no calcification; c—moderate calcifi-
cation (arrows) in association with a large atherosclerotic plaque ( dashed red region) ; d and e—heavily calcified arterial plaque; f—a radiograph of a heart
taken at autopsy, the proximal sections of all three major coronary arteries are outlined by calcification; g ~ j—more modern radiographic imaging methods
include CT; i and j—three-dimensional reconstruction of images; k ~ p—arterial calcification revealed by in vitro radiographic analytic imaging methods ;
k—arterial calcification in plaques, with arrows indicating the arterial wall (top arrow) , calcium deposits ( middle arrow) , and the sample holder (bottom
arrow ) ; l—a saphenous vein bypass graft, with arrows indicating the arterial wall (bottom arrow) , calcium deposits ( middle arrow) , and the sample holder
(top arrow) ; m ~ p—variations in volumetric three-imensional rendering methods with synchrotron tomographic images, with arrows indicating the vessel

lumen in m and o and calcium deposits in n and p
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