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Fig.1 The typical SR-XRF spectra of normal, benign and
malignant breast tissues
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Fig.2 The relative contents of some trace elements in
normal, benign and malignant breast tissues

g et Lol FL IR L 2L b A (Ca) i & B 0 s T
iR L4 Ca 5 B IR 20 1) Ca 5 LI
SR IR R R AAN G, SR AT RS B 4 ax) Ca
SEHEEEEE . Kk, #b Ca ] AR LR AR
02 piivgg 4 200 rh AR (Cu) 2 ) 8 LU T 3 2141
(. PRI Cu REMS T it S A B AL 35
VEAGA5-20 M [ S S A AR . R 1 ORI 1
PR 25 LT S0 8 1) 26 K o Cu B T v vl Rk sk
il 5 2 0 v R Y R T A R 1 B2
B e 9 T 4 1 22 ),

Bk (Fe) FIEE(Zn) 1) AR R L b R A,
MAE B2 LR, B I L 2P i B .
FEMIRTZLZ T Zn 88 ot 5 8 R P A 4 R B
K AR R A G . AE =P, A
LA Fe BIARN & f e e 1, B TRt ik
M5 ) Fe 127172k DNA HI354% R 1 5 40 Ja )
SR, XS RN AR A P AR T 38 R R A
P IRI SR I T PR I T TR K RN Fe
T, SECEMEMR R Fe (o RO . HAh, I
TR ZHZA b A I A A A R I A Fe S s 1A 1) J A
Z AR R Fe i i I FLIR IR A4 i AR
W AR, R T KEREE E L2
0 MK S A 0 5 S, AT G0 T e A A 1 AR A
FAEK LD, Zn AR ZEEI S A AL ),
Bl 2 54 A A N DNA R RNA S84 4 Rk
HESEWZRFAE A& K, 5500, &
A i B P R, kst zn
(B Z AR T IR kA, B SZE g5 B R BLH
Zn 3800, WIRES TR R G, — 24 ium
PRUTHE K B A QL R AR b5 Zn ) 88 T
MITES Zn EMRALP R R, R Ui R 2
ZLCIRIE, R ARG B NI 1 20 B P A 12k 1
T AIAE Zn FHEMEE I .

UbAak, il (Se) It 7K 155 L 1) 95 2 B 1E A
XK, fEMEART S ELEFALE, mHER
ML E A . Se AEME AT IR 228 R BRI 2 [
e REE AT AR AN M K SR R B A R AU AL
YL IER A5 IR 40 SO B 2 SE PR (1) [
I 75 Se eI L E 420, HAZ, Se W LA
IR A0 P AT 1 DNA [R50, mT AR 40 i fr 384
5, ABAETR AR R R i — s R, Rk
e Se rETHRIEUY TiX—m. HWEroE, W
BE(K)S BE(P) AR (M) FIVEL(NDZE IE% . BRI
AP IS B ANE . Ni 1S B U 1 K
W ROEMDE, T K AP FS R DS, (5 S
AU Mn FEASCHEAI o AR, £%(Cr)7E KT
JRT 2R RN, RS AR AL Z A SRt

(e
3 g

FRE X G265 M ) 45 R, 76 I LR 2R
B LR e 8 A 2R 7L i 2 2R b R i TG 25 T e
FARNE], (EAEXS S AR, FEAlE Cas Fe F1 Zn
Iz % . S. Cry Mn. Ni. Cu 1 Se ¢
R SOENE IR A 2P AR & e S R R 2R
SR EA AN, K A Ca W2 fAdett, P



176

%

30 %

E I FUARAL UM R AEFUBR IR AL 23 b ) 5 LA
FHAE, AR AR REAT R SRR P Y Fe
A Zn JEIEMME, AR RPEIE 2 ARG T
b, AR LA R S BE NS VA 1t s 1 S I e i AR
RIRERE, LRI 2 W B B AR A R R Bh A 1

SE 3

1 Bothorel S, Meunier B B, Muller S A. Int J Intell Syst,
1997, 12: 819—848

2 MR SEAIEUN 2R, 2003, 19(4): 356—358
LIN Yubin. J Pract Radiol, 2003, 19(4): 356—358

3 Liu CL, Zhang Y, Zhang X Y, et al. Med Sci Monit. 2005,
11(5): MT33—38

4 Liu Chenglin, Yan Xiaohui, Zhang Xinyi, et al. Phys Med
Biol, 2007, 52(2): 419—427

5 Giammarile F, Bremond A. Nucl Instrum Methods Phys
Res A, 2004, 527: 83—86

6 Liu C L, Zhang Y, Yan X H, et al. J Lumin, 2006,
119-120: 132—136

7 Huang Y Y, Wu Y R, Zhao L M, et al. Spectrochimica
Acta B, 2001, 56: 2057—2062

8  IEILN, WAy, BREDE E BEIKR, 2006, 29(9): 641

—645
DONG Yuanxing, GAO Yuxi, CHEN Chunying, et al.

10

11

12

13

14

15

16

Nucl Tech, 2006, 29(9): 641—645

Huang Y'Y, LuJ X, He R G, et al. Nucl Instrum Methods
Phys Res A, 2001, 467-468: 1301—1304

REY), M, S, % B T ERERER,
2003, 24(1): 80—82

ZHANG Junchu, FU Shangxi, CAIl Qingping, et al. Acad
J Sec Mil Med Univ, 2003, 24(1): 80—82

Huang Y L, Shen J 'Y, Lin T H. Clin Biochem, 1999, 32(2):
131—136

Wynder E |, Reddy B S, Weiburger J H, et al. Cancer,
1992, 70(5 Suppl): 1222—1228

fRE, Sk, FIEE, 55 Gk 5O61E 0 #r, 2000,
20(4): 540—541

HE Qun, MA Ruhai, L1 Yanbin, et al. Spec and Spec Anal,
2000, 20(4): 540—541

Weinstein R E, Bond B H, Silberberg B K, et al. Cancer,
1982, 50(11): 2406—2409

Gonchara A, Kolmogorov Yu, Dikalova A, et al. Nucl
Instrum Methods Phys Res A, 2001, 470: 405—408

5, 5k PAE. SEHTIBA R 2%, 2005, 12(5): 1134—1135
LI Qiong, ZHANG Weihua. Prac Pre Med, 2005, 12(5):
1134—1135

Analysis of trace elements in breast tumor tissues
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Abstract The variation of relative contents of some typical trace elements in normal breast tissues, benign breast

tumor tissues and breast cancer tissues is studied by the synchrotron radiation X-ray fluorescence (SR-XRF)

technique. According to the results of SR-XRF, there exist the same kinds of trace elements in various breast tissues,

but their relative contents are different. The differences for Ca, Fe and Zn are obvious between normal and breast

tumor tissues. Comparing the contents of elements in breast tumor tissues with normal ones, S, Cr, Mn, Ni, Cu and Se

are found to be of positive correlation, i.e. their contents in tumor tissues are increased; but K and Ca are of negative

correlation. The contents of P in normal breast tissues are the same as in benign tissues, but a little decreasing in

malignant ones. However, such correlation is positive for Fe and Zn in cancerous tissues, and negative in benign

tissues. The above differences might be used to characterize changes that take place as breast tissues become diseased.
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