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PIXE /&£ CRIBpEMEN A RETH » 72t %1%, Al. As, Br, Ca, Cl, Co., Cr. Cu. Fe, Ga. Hg. K.
Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Rb, S, Se, Si, Sr. Ti, V., YB IO Zn ® 29 tHE Th -7
(£ 1), SHIECKBEMELERFELEEFTENRO LN LR 11 BEH Y, TOH TTERITMO
BELLTCHHEEDRAENEICE ., RIERIGICEET 2 a5, 8, #ifh, BLUORFEZ
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e, THREFBIOTPHARFOMETEREZ LI Lo & 2 A, 5 REO M iE ek R o g fi
%, 1.458 pg/ml (1.458+0.391 pg/ml, p<0.01) THo7=, ZHIK L FREFHBIOFHRABEET
X224 0.945 pg/ml (0.945+0.393 pg/ml, p<0.05) L L 0.751 pg/ml (0.751+£0.583 pg/ml) & fi
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SRR A i U2 & 2 A RO i SN R E o HP 1, 1.322 png/m1(0.897+0.561 pg/ml, p<0.05)
Thole, ZNIZH L THREHFELS IO THAREETIZZN LI 0.945 ug/ml 35 L0 0.751 pug/ml &
BRI ANRMEEZ R LD, RIBEMELFEXROREEE & OMICIIEEEIIRO b dod, MmiFH R
FRBELZET L L, BEHOMBEPRFREOFRAMEIX, 27.03 ug/ml TTH-o7w, ZHITH L &
BB LOTPEARRBETIZIZTN LN 6.70 pg/ml 5 L 7.75 pg/ml & @EH B E~EKE 2R Lz, i
EPRBRE S KIFEMELEROBEEE L ORICIIBEEERRD Do 7z, High, BRFIZBWVTIX
THBHEE PHRABRBEE ORMICHEE LA EZITRO Do T, BV KIS EPEILE &I o i i
BILRENTHRAROZWEEZ AT 500, ROC fEHTIC L o TRl L72#5 R, 88 CTH A2 Wie 2 R
Nz dA YT v 7 AKX 8B A v bATEEZRDTZE Z A 0.819 pg/ml K THIUEJEFE 77.8%.
FRRE TT0%DMELCTHABR LB TE L2 Emmlahiz (K 2),
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(n=39) (n=53) (n=35) (n=18)

Na 3802 + 97.0 564.4 + 281.6 591.1 + 312.5 512.3 + 207.3
Mg 503 + 466 8.09 + 6581 8.10 + 459 8.07 + 9.99
Al 498 + 241 232 + 256 212 + 241 271 + 2.86
Si 3.6 (0-16.8) 5.34 (0-20.9) 5.33 (0-20.9) 5.56 (0~14.0)
S 5006 + 105.5 5730 + 1574 5959 =+ 175.7 528.3 =+ 103.9
Cl 15232 + 3372 20335 + 7640 21562 + 8802 17950 + 380.8
K 931 + 188 1252 + 36.9° 133.0 + 40.0° 109.9 + 246
Ca 676 % 130 62.8 + 19.3 65.4 + 21.8 57.9 + 125
Ti  0.049 + 0.136 0.033 + 0.066 0041 + 0072 0017 = 0.050
V 0037 = 0054 0047 + 0063 0052 + 0070 0036 =+ 0.046
Cr 0076 + 0.053 0080 + 0.055 0078 = 0052  0.085 + 0.061
Mn 0011 + 0034 0017 = 0038 0022 = 0044  0.007 + 0.023
Fe 1458 =+ 0.391 0.879 + 0.470° 0945 + 0.393°  0.751 + 0.583°°
Co 0009 + 0017 0.009 + 0.017 0011 = 0.020  0.004 + 0.009
Ni 0022 =+ 0.026 0.018 =+ 0.026 0019 + 0.028 0017 = 0.022
Cu 0736 + 0184  0.706 = 0.279 0.709 + 0320  0.701 = 0.182
Zn 1322 + 0580 0897 + 0.651* 0910 = 0527° 0.872 + 0861°
Ga 0031 +=0030 0021 = 0025 0022 + 0026 0021 = 0.025
As 0001 = 0005 0003 + 0013 0002 = 0.008  0.007 = 0.019
Se 0097 = 0062  0.067 = 0.046 0.068 =+ 0.047 0.065 + 0.044
Br 266 + 56 104 + 7.4° 105 + 7.7° 102 + 7.1°
Rb  0.001 = 0.007 0060 + 0.070 0072 = 0.112  0.037 =+ 0.051
Sr 0065+ 0044 0098 = 0073  0.106 = 0076  0.084 = 0.057
Y 0023 + 0.043 0032 + 0.052 0039 #+ 0062  0.018 + 0.021
Zr 0062 += 0073 0073 = 0115 0083 + 0.129 0053 = 0.078
Nb 0019 &+ 0042 0023 + 0052 0023 =+ 0.057 0.022 + 0.044
Mo 0045 + 0.066 0066 + 0.095 0068 = 0.106  0.061 + 0.071
Pb  0.052 + 0.076 0.053 =+ 0.057 0.055 + 0.056  0.049 =+ 0.060

a: p<0.05 vs control, b; p<0.01 vs control, c: p<0.05 vs good prognosis
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Abstract

The aim of the present study was to evaluate the reliability and effectiveness of the direct
determination of trace and major element concentrations in serum samples collected from dairy
Holstein cattle with acute coliform mastitis (n=53) and healthy controls (n=389). Twenty-eight
elements (Na, Mg, Al, Si, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Ce, Ni, Cu, Zn, Ga, As, Se, Br, Rb, St, Y, Zr,
Nb, Mo, and Pb) were detected by particle-induced X-ray emission (PIXE). Significant differences
were observed in serum Fe, Zn, and Br concentrations, but not in those of the remaining twenty-four
elements. Furthermore, serum Fe concentrations (0.751+0.583 pg/m/, n=18) were significantly lower
in dairy cattle with a poor prognosis than in those with a good prognosis (0.945+0.393 pg/m/, n=35,
p<0.05) and healthy controls (1.458+0.391 pg/m/, n=39, p<0.01). We proposed a diagnostic cut-off
point for serum Fe concentrations of <0.82 pg/m/based on receiver operating characteristic (ROC)
curves in order to identify cattle with a poor prognosis. The results of the present study indicated
that assessing the elemental composition of serum, particularly iron, is a promising prognostic tool

for determining the outcomes of cattle with severe acute coliform mastitis.
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