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Fig 2 XPSsurvey scan for uric acid stone (a) and the narrow scan of Nis( b) 14
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Fig 3 XPS spectra of mixed urinary stone based on calcium oxalate and calcium phosphates (a) and
the narrow scans of Cazp(b) , Mgzp(c) , and Pay(d)t* 4
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Tablel Summary of the percentage by mass of
i rel
the three elements of interest X (EDX)
Cal % Mg/ % Pl % Ca P
MgNH4PO4 - 6H20 0 98 127 0 X

Ca(PO4)s(OH)> 398 0 185 215

Fig 6 Redative intensities o the elements as a function o the
position which from the surface layer to core
(a) , Solid line: sulfur; dotted line: phosphor ;
(b) , Solid line: potassum; dotted line: calciuml”]
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Table 2 Lead concentration in different
EDX , Escolar categories of renal stones®
8 EDX (SEM) /% Pb  /10°8
, 6 425+105°
40 37.9+4 6
(9 ; (P) (Ca)
; P (Mg) ; , 23 17.2+2 5
10 7.3209
7 7.0+12
, FTIR 14 22+06
, , FTIR *Mean + D
, EDX FTIR , ,
, Diaz Espindra ¥ ,
6
5
(AAY
(AE9 , ,
(Bo) o]
, (E) , , 10°°
10°°g, 102 107 g,
) AAS
, e Durak [ AAS 29
AES , n Mg Zn, Cu, Fe, Cd Pb ,
(9 | = a®, ,a b Nja , 3
. b 110} - , Zn
Paluszkiewicz ! AES . Mg
) , ) , Cu, Pd, Cd Fe
Phb( 2) , ; - , Zn, Mg, Cu, Cd
, Fe , Pb ;
Pb**  cat ) Pb** (0 12 ,Zn Mg ,
nm) Ca’* (0 099 nm) , Pb  Fe ,Cu Cd
c* PR+ : ,2Zn, Cu, Pd, Cd Fe
, » Mg
Hof bauer [ , , , Mg
, Mg
, , [13] ,
Table 3 The content of Mg, Zn, Cu, Fe, Cdand Pb in different type urinary calcul it*>**
(n=9) (n=5) (n=5) (n=5) (n=5)
- - 113]
Zn 82 7+17.3" 58 0+7.1 475+ 140 239+ 22 12 4422 226. 6102 8
Mg 602 9+30. 0 510 0£27. 9 1557 £104 5317 +529 155 1+15 3 173+54 5
Cu 17.0£1 6 15318 37.8%51 16.1+2 5 7012 11 9+30
Fe 82012 8 733+8 6 161 4+16 4 40.9+5 2 284+31 78 8+12 9
Cd 20+03 18+0 2 31+05 15+0 4 10+0 2 1900
Pb 58 9+8 9 311+13 359+41 18 0+2 2 32408 44.7+0 30

*mean = SD
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5.8 AAS Ca , Ca
( 4) Pb, Cd , Zn, Fe, Mg
, Pb, Cd ; , , ca’
20 20 , , ca” , , :
Ca, Na, Mg, Zn, Fe ( 4) ,
(P<0 01), , ,
Table 4 The content of related elements in urinary stones, patient with urolith and control
as well as car bonate soil in Jinlin province, respectively, (we/ 10 ¢) [
(
+ )
Ca 178 299 824 299 627 700 =100 71 1+12 8 45
Na 274 171 200 196 182 360 + 40 7.69+1 10 12
Mg 538 09 10 09 05 135+ 20 137+0 21 0 34
Zn 46 2 12 8 17. 2 265 53 8 130+20 2 04+0 24 319
Fe 10. 5 36 25 57 25 40+10 0.59+0 18 1 67
Cd 34 20 83 48 9 19. 2 <01 15.1+1 23 0. 092
Pb 187 45 89 7 184 61 <10 18 4+59 10. 8
Pb, wB/10-9; *mean+ SD
Ca(l61 175mg- g * ) P(561 453 mg
7 gt ) :
, C,H,N,
(1cp) Ca, P ,
) ) , TPA
TPA ,
Ohnishi [ ICP
( 5), ,K,S,Ca P
, Mg Na K 8 X
4 -o X ( ) .
X X (XRF)
Table 5 Content of inorganic elements in urinary calculi in ,
male and female rats deter mined by ICP" , : ,
| % ; , XRF ,
(n=3) (n=2) ,
(K) 9740 25" 9 19, 10 40 Cesareo 17! XRF
(9 8 04+0 35 7.70,8 78 Fe. Zn,
517+0 89 8 60, 4 31
(((;‘) 401£0 94 505, 3 02 Po, Cr Mn ’
(Mg) 1400 41 072,083 5 7 2n,
(Na) 0 14+0 02 0 46,0 14 3 20Ug- gt
28 50 31 72, 27. 48 Pb ;
*Mean £ SD
Sngh 1 XRF
(TPA) ’ , Mg, Ca, P, S, K, Al S
[16) IcP « 7

TPA ,
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Ca p Mg Si s xk |a? ( )
’ 2 ()
3' A *
E v ¥ ,
E ' (0.0L< P<0.05); (2
s (P>005); (3
§ (P>0 05) ,
’ ’ [20]
£ [Caw (PO4)s (OH) 2] OH"
43 47 89 12 16 107 111 7648 52 145
20/(° ) F [ Cawo (PO4) 6 F2 ] F
Fig 7 XRF pattern of a renal calculi'*® (0 136 nm) OH" (0 157 nm) ,
9 , OH" F , Cawo
(PO4) s F2 ,
[19, 20] ’ ’ 2t
, L0mol-L ' HCO. CaF2 ,
, 26 65 , CaF
7940 g- gt , ( ) ,
’ ’ [20]
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Application and Research Progress of Element Analysisaof Urinary Calculi
Using Modern Instruments

OU YAN GJiarrming
Institute of Biomineralization and Lithiass Research, Jinan Universty, Guangzhou 510632, China

Abgract The analysis of elements of urinary stones can provide significant reference for the treatment and prevention of recur-
rence of urolithiass. Inthe present paper , the application and research progress of element analysisof urinary stones by means of
modern instruments were summarized. These techniques include X-ray photoelectron spectroscopy (XPS) , proton induced X-ray
emisson(PIXE) , energy dispersve X-ray analysis (EDX) , electron microprobe analyss(EM PA) , atomic emission spectroscopy
(AES , atomic absorption spectroscopy(AAS) , inductively coupled plasma spectroscopy (ICP) , X-ray fluorescence(XRF) , and
ion selective electrode, etc.

Keywords Instrumental analysis; Urinary stone; Element analysis
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