2

NAG

OHdG 1 1 &-
OHdG

1
cellular biomolecule

nucleators  aggregators
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24
2-3
2 10 (200 cc)
(CHD B) (Ca2y
(soluble complexes) (solubility) ~calcium citrate

(0.085 ¢/100 cc) (solubility) ~ calcium oxalate (0.00067
0/200 cc) affinity
complex , (67)

( 50) %0
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(hyperoxaluria) (free radical)

(10:22)

(promoters)
(inhibitors)
(low urine volume)
(hypocitraturia) (hypokaliuria)

| 2
(calcium stone  calcareous Stone)
(calcium oxalate)
(calcium  phosphate)
1 (non-
calcium stone) (uric acid stone)
(infection  stone struvite magnesium
ammonium phosphate) (cystine stone)

Tosukhowong (60)
Hossain (69)

(urine pH)
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(urine pH)
3
. (low statistical power)
(sample size)
pKa (Ng proton)
5.3 pH 55
(PH < 55)
(urea splitting microorganism)
Proteus, Klelesiella, Serratia, Pseudomonas, Staphylococcus Mycoplasma
i\V-acetyl-(3-
glucosaminidase (NAG), lactate dehydrogenase (LDH) malondialdehyde (MDA)
(marker)
(10, 15-17) . . 2005 Tungsanga (Renal
stone patients) 1 (oxidative stress)
(21)
(hyperoxaluria) (free
radical) lipid peroxidation
(injury) (cytoplasmic enzymes)

(14, 17)
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(renal tubular epithelial cell injury)
(crystal retention)

( )

( ) oxidative stress

[I-acetyl-3-glucosaminidase (NAG)
NAG

(10, 12-22)
(oxidative stress)

malondialdenyde  (MDA)
8-hydroxy-2-deoxyguanosine ~ (8-OHdG)

DNA malondialdehyde (MDA)
MDA 2
MDA ,
MDA
auto-peroxidation MDA
, MDA MDA
MDA
MDA 8-OHdG
8-OHdG
MDA
(10, 14-

17, 1921) 8-OHdG
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MDA 8-
OHdG
(70) arthrosclerosis (71) (72) (73)
Khan
199 2002 acidic
phospholipids glycolipid,

cholesterol, free fatty acid, triglyceride ~  cholesterol ester

acidic phospholipids
(phospholipiduria)
(membranuria) (26-27)
Khan 2002

cholesterol, cholesterol ester
triglyceride

membrane vesicles
(lipiduria)
surrogate marker crystallization  (27)
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Khan ]
(26, 27) Khan
Khan
membrane  vesicle
(whole urine) membrane vesicle
(centrifuge urine) soluble lipids
Khan
membrane vesicle
(membrane fragments) (large lipid
droplet) pellet 100003 30
3 .
Khan 1988
(phospholipids)
(phospholipids)
affinity Khan
nucléation
(catalyze) ~ cellular membrane (28)
Khan 2002
matrix
(phospholipids)
matrix
(cholesterol) (triacylglyceride)
(27) Khan
matrix
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Khan 19% 2002

!
(26, 27)

Multi-One-Dimension -Thin Layer Chromatography (MOD-
TLC) 4 solvents (
3 (RT )
( Rf ) joding vapor
Periodic Acid Schiff (PAS staining) jodine vapor
(Unsaturated fatty acids) aromatic compound ~ Periodic Acid
Schiff (PAS staining) hexose
joding vapor , TLC
TLC non-destructive staining
PAS staining TLC

(standard  lipids)
phospholipid (Rf=0) , cholesterol (Rf = 0.42), free fatty acid (Rf = 0.54),
triacylglyceride (Rf = 0.66), cholesterol ester (Rf = 0.94), Glucocerebroside (Rf = 0.04)
Ganglioside (Rf=0) i}
bands  band 1(BI,Rf=0) phospholipid jodine  PAS, hand
2-5 (B2-Bb)
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PAS jodine ( ) band 25
glycolipids PAS staining hexose , band
6 (B6, Rf = 0.417) cholesterol odine, band 7 (B7, Rf = 0.544)
free fatty acid jodine, band 8 (B8, Rf = 0.659) triacylglyceride
jodine PAS, band  9-10 (B9-B10)
jodine PAS

band
(cholesterol; B6)

(triacylglyceride; B8) : band
(phospholipid;
B1) (cholesterol ester; B11)

1 B2, B3,
B4, B, B6 (free fatty acid), B9 B10 ,
, (B2, B3, B4,B5 B9 BI0)

(triacylglyceride) ,

selective incorporation
charge-to-charge interaction
(cholesterol; B6) (free fatty
acid; B6)
membrane
vesicles  membrane fragments  cell debris
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(crystallization assay)

0D 620 nm
total lipids dose-dependent
MOD-TLC
polar lipids  phospholipids  glycolipids polar lipids
neutral lipids triacylglyceride
BL (phospholipids) ~ B6 (cholesterol)
crystallization dose-dependent
total lipids
Khan acidic  phospholipids,
glycolipid, cholesterol ~ cholesterol ester
turnover
crystal  nucléation, aggregation
retention (26, 28, 55, 56)
(Aggregation assay)
10
10
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polar lipids
matrix
( Ca¥ 1 1
bidge  linker  adapter
Sheng
.. 2005
(57)
10
(modify)
1 B2-B5, B6
(cholesterol)  B7 (free fatty acid)
polar lipids 1
stone matrix Khan
matrix
matrix
(27) stone  matrix
charge
interaction
(Supersaturation) ! ( , C ) (34)
(crystal nucléation)
crystalluria aggregator
nucleator  aggregator (lithogenesis)
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