66
34 kY, '
34 14 20
32 10 22 mean
436 median 415 | 18-67)  mean
37.8  median 40 ( 20-58)
mean  median (Body Mass Inex, BMI)
(P=0.016) 2
P value
" kY. 3
() 10:22 14:20
(mean: SD) 318 110 436: 133 0.028*
(median: min-max) 40.0: 20-58 415 18-67
BMI (mean; SD) 22.3.28 24.6: 4.3 0.016*
(median: min-max) 215: 183311 24.0: 17.6-36.9
2 (*
Mann-Whitney test, p<0.05)
(18/34, 52%)
(8134, 24%) (6/34, 18%) (2134, 6%) 8



(=007

(P=035)

(P <0.001)

3

(P=0763)

24
(P=0027)
(P=0172)
(P=0.101)
(P=009)
(P <0.001)

43



pdile

24-hr urine volume (ml)
mean: SD

median: min-max
Urine pH

mean: SD

median: min-max
Creatinine (g/d)
mean; SD

median: min-max
Calcium (mg/d)
mean: SD

median: min-max
Oxalate (mmol/d)
mean: SD

median: min-max
Phosphate (g/d)
mean: SD

median: min-max
Uric acid (mg/d)
mean: SD

median: min-max
Citrate (mg/d)
mean: SD

median: min-max
Potassium (meq/d)
mean: SD

median: min-max
Magnesium (mg/d)
mean: SD

median: min-max

Hestthy
=

2142.50: 773.00
2135:810-4050

6.40: 0.27
6.41: 5.83-6.88

0.95: 043
0.79:0.44-2.17

76.30: 48.98
66.71: 8.51-216.75

0.25:0.32
0.10: 0.0013-1.28

0.61:0.28
0.56:0.21-1.43

493.38: 292.55
444.31:98.87-1198.86

210.43: 141.82
262.15:30.65- 552.92

32.23: 15.84
28.43: 11.32-86.70

51.91:25.38
54.74: 1.78- 117.03

Rad soestat

(G=2)

1652.52: 804.50
1850: 180-3190

6.30: 0.73
6.26:5.25-9.10

0.78: 0.46
0.71: 0.09-2.57

60.89, 53.26
41.60:2.18-217.96

0.27: 0.29
0.14:0.009-1.04

0.41: 0.25
0.34: 0.04-1.08

462.89: 251.83
455.40: 41.4-1202.24

60.32: 53.74
45.86: 0.97-235.78

21.03: 14.49
15.91:2.52-66.03

41.86:27.96
37.69, 1.14-101.84

44

p\eiLe

0.027*

0.172

0.078

0.101

0.352

<0.001*

0.763

<0.001*

<0.001*

0.093
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(* = Mann-
Whitney test, p<0.05)

(marker) AT-acetyl-{3-
glucosaminidase (NAG)
malondialdenyde (MDA)  8-hydroxy-2-deoxyguanosine (8-OHdG)
A-acetyl-p-glucosaminidase

(P<0.001)
(P <0.001)
(MDA)
(P=0.724) DNA

adduct (8-OHdG)
(P=0.016) ( 4)



Marker of tubular epithelial
cell injury and oxidative

stress
NAG (U/gCr)
mean: SD
median: min-max
Protein (g/gCr)
mean: SD
median; min-max
MDA (umol/gCr)
mean: SD
median; min-max
8-OHdG (ug/gCr)
mean: SD
median; min-max

4

Disease status
Healthy Renal stone patient
(=32) (=34)
497 3.26 16.96: 17.29

3.93: 0.89-15.42

0.12: 0.07
0.11: 0.02-0.28

6.32: 161
6.24: 3.38-9.73

1.06: 540
5.85:2.14-25.71

Mann-Whitney test, p<0.05)

10.11: 0.25-77.53

0.44: 047
0.30: 0.04-2.23

6.57: 3.30
5.99: 1.68-17.59

1046: 7.9
8.14: 2.82-40.73

p value

<0.001*

<0.001*

0.724

0.016
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Metabolic abnormality
Hypercalciuria
Hyperoxaluria
Hyperphosphaturia
Hyperuricosuria
Hypocitraturia
Hypokaliuria
Hypomagnesiuria

5

(P = 0.965)
3

(P = 0.851)
(38%)

(P=0.297)
3

(P = 0482)

47

Cutoffvalue

> 200 mg/d (or > 4 mg/Kg/d)
> (.45 mmol/d (or >40 mg/d)
>0.9 g/

> 600 mg/d
<250 mg/d
< 30 mEg/d
<50 mg/d

/
/

1w ¥
R 7
7 (206%
6 (188%) %
3
6 (188%) ¥

8 (235%)
0 (3L3%) 2

34 (100%)
14 (438%) 32
(P0.001)
20 (194%) A
7 (531%) X
(p= 0.024)
2 (647%) 34



Metabolic

abnormality
Hypercalciuria

-No

-Yes
Hyperoxaluria

-No

-Yes

Hyperphosphaturia

-No

-Yes
Hyperuricosuria

-No

-Yes
Hypocitraturia

-No

- Yes
Hypokaliuria

-No

-Yes
Hypomagnesiuria

-No

-Yes

5 (469%) 32
Disease status
Healthy ( =32) RSP ( =34)
31 (96.9%) 33 (97.1%)
1(3.1%) 1(2.9%)
26 (81.3%) 21 (79.4%)
6(18.8%) 7(20.6%)
26 (81.3%) 31 (91.2%)
6 (18.8%) 3(8.8%)
22 (68.7%) 26 (76.5%)
10(31.3%) 8 (23.5%)
18 (56.3%) 0 (0%)
14(43.8%) 34 (100%)
15(46.9%) 7(20.6%)
17(53.1%) 21 (79.4%)
17(51.3%) 12 (35.3%)
15 (46.9%) 22 (64.7%)

Chi-square test, p<0.05)

48

(P = 045

p value

0.965

0.851

0.297

0.482

<0.001*

0.024*

0.145
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B (2303467 %) 6 (6/3% 18
o) 5 (3%, 5% 9

9 (CaOx = . MAP =
,UA= )
1
34 -
median - 6.25
( pH 5.54-747) median
- 6.86 ( pH  6.55-9.1) median
.44 ( pH 5.25-5.99)
Kruskal-Wallis test - 3
(P < 0.001) multiple comparison
Bonferroni test -
(P=0.043) (P<
0.001) -
(P = 0003

(P<0.001)



750,63 mglgCr (514.97 mgld) (

50

\aisde CGOxgoe VAP soe wLAsoe p\eiLe
=3 &) =5

UirepdH

NaiaT nirnax | 5x-74aA7 a3 65910 544 52559D 9 O ) ind
CGaum@a
- Nadian ninnax 55 -87A21795 PR OB I171682 BR2I1I8SNII13 a
Odate@mav)

NaiaT Nirnnax o1 aB1a Qo= Qs QarQ6 QY
Ropgse@

Naia T nirnax Q21 Q41.CG8 Q4 Q15095 R Q11 (@52 3)
Uicaod (a9

Fiessium e

Naian nimnax 155 2526358 213 7206508 B 7HB3r A (@5 3]
Gt

Nadan Ninnax B 2RI 8 B 71 QSA A 218 10M131.°0D a2
Ngesunihgt)

Naian ninnax BB ADIAS 42388 11490149 200 a0 Qa0

T
(*= Kruskal-Wallis test, PO.05) (CaOx =
, MAP = JUA= )
24 10,000 Xg Rl
chloroform: methanol median



373.17-1661.62 mg/gCr)  median
650.94 mg/gCr (675.3L mg/d) (

146.67-1795.69 mg/gCr)

! (P=0730) 10
T g °

g

: g

E &

=

Hi

P

>

Graphs by dsease

10 Boxwhisker plot

1.80 mg/g stone (
median
( 1.40-4.50)  median
100 mglfg stone ( (0.60-2.00)
(P=0170)

8)

5

Mann-Whitney test

1 P=0.729

(mg/gCr)

median

0.40-8.30)
180 mg/g stone

Kruskal-Wallis test (



U-total lipids mg/d

Variahle CaOx stone MAP stone UA stone
Number of cases 23 6 5
Total lipids (mg/g stone)
Mean: SD 2.32: 110 2.32: 117 1.24: 058
Median:; min-max 180: 0.40-8.30  1.80; 1.40-450  1.00: 0.60-2.00
8 (*=

Kluskal-Wallis test, p<0.05)

(Spearman’s Rho = 0.57, P = 0.001) (
1y

NAG (Spearman’s Rho = 0.58, P 0.001) (

52

P-value

0.167

)

12000 Spearmman’s Rho=0.57

P=0.001
1400.00

1200.00

0.00 020 040 060 080 1.00 120 1.40 1.60

Total protein (g/d)

(total protein)
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1600.00 Spearman’sRho =0.58
P<0.001

U-total lipids mg/d

NAG (U/ d)

NAG

(MDA) (Spearman’ Rho =050, P =0.003) (
2 ) DNA adduct (8-OHdG) (Spearman’s Rho
=0.48,P=0004)( 12 )
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1600.00 Spearman’s Rho =0.50
P=0.003
1400.00 *
| .
120000 ! *

*

B
8

U-total lipids mg/d
g 8
8 8

0.00 200 4.00 6.00 8.00 10.00 1200

MDA(umol/d)
2 MDA

160000 Spearman’s Rho =0.48

I J P=0.004

120000

100000

U-total lipids mg/d

200.00

000 . - - . .
0.00 5.00 1000 15.00 20.00 2500

8- GHIG(ngfd)
12
8-0HdG
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(Profile) «  Multi-One-Dimension -Thin Layer
Chromatography (MOD-TLC)

MOD-TLC (odine: 12vapor)  Periodic Acid Schiff (PAS
staining) 11 bands 3 it band
Rf 9

Cholesterol Glucocerebroside
ester Gangliosides

T e ——
X 2

13 Band MOD-TLC
(I2staining)  Periodic Acid Schiff (PAS staining) lane 1 phospholipids
(y (Rf=0),lane 2 phospholipids PAS, lane 3
cholesterol () (Rf=042), lane 4 cholesterol PAS, lane
5 free fatty acid (12 (Rf=054), lane 6  free fatty acid
PAS, lane 7 cholesterol ester (12 (Rf=094), lane 8
cholesterol ester PAS, lane 9 glucocerebroside (y (Rf
=0.04), lane 10 glucocerebroside PAS, lane 11 Gangliosides
(Y (Rf=0), lane 11 Gangliosides PAS



14

Band

o &

1 2

(1] staining)

(Ij), lane 3

56

MOD-TLC
Periodic Acid Schiff (PAS staining) lane 1
(12, lane 2
PAS, lane 4
PAS



band

BS, BY

Band

Band 1(BI)
Band 2 (B2)
Band 3 (B3)
Band 4 (B4)
Band 5 (B5)
Band 6 (B6)
Band 7 (B7)
Band 8 (BS)
Band 9 (B9)

|

Band 10 (BIO)
Band 11 (BII)

band

Apparent Rf

0.011
0.071
0.144
0.170
0417
0.544
0.659
0.783
0.863
0.944

Rf

MOD-TLC

Lipid classes identified based on
Rf of standard lipids
Phospholipids/ gangliosides
Unknown
Unknown
Unknown
Unknown
Cholesterol
Free fatty acid
Triacylglyceride
Unknown
Unknown
Cholesterol ester

bands

(cholesterol; B6)

(phospholipid; B1)

B10

(triacylglyceride; BS) !

57

(cholesterol ester; BII)

6

(5 -15)

B2, B3, B4,



12 *7A 6 78 910

Healthy urine RSP urine
15
(RSP uring) (Stone matrix)
staining)  lane 12

10
(stone matrix)  lane

ane 13
lane 15

1

58

18 -

-ddestad eder
B9-B10

< triacylglyceride

< free fatty acid

< cholesterol

B2-B5

N if 13 4 15 PhosPholiPds
stone matrix

(healthy urine)
MOD-TLC (2
(healthy urine), lane  6-
(RSP urine), lane  11-15
 lane 2

ane 14



5

B9-1310
B2-B5
4 5
Healthy uring RSP urine Stone matrix
15 (healthy urine)
(RSP urine) (stone matrix) MOD-TLC PAS
staining  lane  1-2 (healthy urine), lane  6-10
(RSP urine), lane  11-15
(stone matrix) lane 11  lane 12
, lane 13 , lane 14
lane 15
band
band
(100%)  BL (phospholipids), B8 (triacylglyceride) ~ BII (cholesterol ester)
( 10) BS band (intensity) band
5 ) band 100 BL (phospholipics),
B6 (cholesterol), B7 (free fatty acid) Bl (cholesterol ester) band 90%
B9 B10 12 PAS B3
(triacylglyceride) band BS
B2, B3,

B4 BS B3, B4 BS (> 80%) 4



PAS
B2-B5  B9-Bl0

Hesdthy RadE goestiat Soenatrix
Lipid =D (= (=
s PAsS PS PSS

Badl 2 2 2 D e <! =2

(@ogddipcd a»» @2» a2y @2y ac>» aa>%»

Bad2 2 o 6 o 2 B
GUicov) @& ©» ey ©» G (Sa=g
BEad3 o 3 1 3 = =B
Giov) (g a2y (=g ey (G 2g &»
Bad4a %1 4 8 7 2 <}
GUicov) (Go=g NS S g &S (=23 2 ) a2» a=»
BEardS o U p) 2 u o =
GUicov) ©» (S S2g (=225 2g (S =g
BEad6 a u 6 up <! u“n
Qdestad) =% aes» (€S Lg “a=»
Bad7 up u u U ») = D
Cre=tettyadd acp @y
Bads 2 up <l up a uw
(Triaoidyaaic® ac»p aa>%» a=s»

Bado 2 up 3 4 ;> 2]
GUicov) @& & asy» a=» &2
Bad 1D (U ) U] 1 1 = 2
GUtconv) 2 2 (ST g (€O =g
Bad1 2 U] A U = e

Cdedad et aa®» aa®» aa®»

UD = Undetectable
*=Band intensity is greatly lower than found in urine sample
10 band



620 nm

Total /
lipids ~ /
from /
[Amount
| of lipids
[ added
Healthy
urine
RSP
urine

Stone

matrix

(Crystallization assay)

3 (triplicate experiment)

ANOVA test, p<0.05)

61

total lipids 50, 100 150

oD
total lipids
100
(P=0.014) ( 11) total lipids
dose-ependent 16
0D 620 nm Number of crystal (cell/ml)
50 ug 100 ug 150 ug
50 100 150
& " Y (Mean+SD) ~ (MeantSD)  (Meanz SD)
0003 002 0050 1583333+ 2033333 3,483,333 ¢
340,343 256,580 1,900,219
0030 0053 0112 2016667+ 3,500,000% 5,933,333 ¢
611,010 1,385,542 1,250,333
0067 0141 0200 4,100,000+ 7383333 ¢ 8,033,333 ¢
2,422,292 2,211,242 2,764,658
p value 0.160 0.014* 0.090
(OD 620nm) total lipids
(=
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Ly
—a Stone matrix
lipids
L~ RSP urine lipids
i"’% ! - #E . )Healthy urine lipids
b pr o
% -7 A
v ’,(/
f(1111)]
Amount oftotal lipis (ug)
16 dose-dependent total lipids
total lipids
50,100 150

100
BL (phospholipids) ~ B6
(cholesterol) ( 12)
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Crystallization assay
Lipids bands 0D 620 nm No of crystal

(cell/ml)

Band 1 (phospholipids) 0.163 1,040,000
Pooled B2-B5 (unknown) 0.071 335,000
Band 6 (Cholesterol) 0.462 9,993,000
Band 7 (Free fatty acid) 0.002 50,000
Band 8 (Triacylglyceride) 0.062 410,000
Pooled B9-B10(unknown) 0.031 165,000
Band 11 (Cholesterol ester) ~ -0.013 90,000

12

2 (Aggregation assay)

total lipids 200

0D 620 1 0 (AT) 10
(AT  * 3 (triplicate)
10
10
AC
(aggregation coefficient; AC) AC - (ATG-ATT) « 1000/10 3
ANOVA test (P <0.001) ( 13)
multiple comparison Bonferroni test AC
P =
0072) A A , 1 !

(P=0004) (P < 0.00) AC



Total lipids
(200 ng)

1 Healthy urine lipids
2. RSP uring lipids
3. Stone matrix lipids

13

17
100

ATO

0.348
0.353
0.353

64

Aggregation assay p value
ATD  Aggregation coefficient (AC) =
(AT - AT 0 xiooo/io
0.29 53
0.310 43 <0.00L*
0.279 14
(=

ANQVA test, p<0.05)

(light microscope)
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A. o
._1'10 elhs-lol -_cirtnl AC= 2.4
B.
c.  NEBUAE S LA -._‘_,fﬁfﬁ,:}-'? *r*
RSN EREE iiﬂ@@wa;}
IU- STONE TELTIXTORA! HPICS 1 10~ STONe ITRITIX 0t 1pIS AL=TA
17 (200 )
(healthy total lipics) (RSP total
lipics) (stone matrix total lipids) (AC = Aggregation coefficient = (ATOMEAT 1 .
1000/10) ( 100 ): Panel A= , Panel
B= , Panel C=

Panel D =
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200
10
14 AC
Pooled B2-B5 (AC =69), B6 (AC =
6.3), B7 (AC =6.3), Pooled B9-B10 (AC=6.7)  BI1(AC  =6.9) 18-20
(light microscope) 100
(18 ) (2
Aggregation Cogfficient (AC)
Lipid bands Renal Stone  Stone  AC
Healthy ~ Patient ~ matrix
Band 1 (phospholipids) 65 32 38 45
Pooled B2-B5 (unknown) 14 6.1 1.2 6.9
Band 6 (Cholesterol) ND 6.1 6.4 6.3
Band 7 (Free fatty acid) ND 6.3 6.3 6.3
Band 8 (Triacylglycerol) 41 85 43 5.6
Pooled B9-B10 (unknown) ND ND 1.2 6.7
Band 11 (Cholesterol ester) 6.2 5.7 88 6.9

ND = Not determined
14 Aggregation Coefficient
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A.
C.
B0 &sneanwupas =4l
| R SR A T
et o
%a-m'ﬁ
5 N SR
E.
TO-B11 healthy lipics TI0- BlLhealthy lipios AC=62
18
total lipids 200 ( 100 ).
Panel A = , BL (Panel B), B2-B5

(Panel c), B8 (Panel D), BII (Panel E)
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o cE v

t?éam‘mmm B |
| DS i

A.
B.
C.
E' :
1UBLL R DS |10l R IS AL D1
19
total lipids 200 ( 100
). Panel BL (Panel A), B2-B5

(Panel B), B (Panel C), B3 (Panel D) BII (Panel E)
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Bl
T10-87 stone matrix Iplds AC =6.3

69



10

N |fc .u Bk ‘x;
55 ||/m||275l.\/.. . % ll
F- I O & o
G » i .-r *VEI’\ I»
0] BﬂlStomnBInxlm TlOBll StonenatnxllpldsAC 88
20

total lipids 200 ( 100
). Panel BL (Panel A), B2-B5

(Panel B), B6 (Panel ), B7 (Panel D), B3 (Panel £), B9-B10 (Panel F)  BII (Panel G)
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