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Abstract: There are increasing evidences showing that the metabolism of trace elements

in diabetic patients has being varied. These elements might play some specific roles in
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the pathogenesis of diabetes and its development. The differences of human serum trace
element concentration between age range of 50-60 years old male with type 2 diabetes
(95 cases) and healthy control group (91 cases) were studied. Concentrations of 19
trace elements in the serum samples were determined with acid assist microwave diges-
tion by inductively coupled plasma mass spectrometry (ICP-MS) platform with a dilu-
tion factor of 25. The detection limit, precision and reproducibility were proved suffi-
cient to serum trace element measurement. Compared with the control group, the
patients of diabetes have higher concentration of elements Mn, Co, Cu, Ba, Pb and
have lower concentration of elements V, Zn, As, Sb, W, there is no significant statisti-
cal differences between the diabetic patients and the healthy control group of elements
Cr, Fe, Ni, Se, Mo, Cd, Sn, Hg., Tl. The results show that there are 10 trace ele-
ments which closely related to the diabetes mellitus have significant statistical concentra-
tion differences between the diabetic patients and the healthy control group with the age
range of 50-60 years old male. This conclusion is helpful to study further on the patho-
genesis of diabetes-related diseases which related on excess or deficiency of trace ele-
ments in the human serum, and also offer data support to further elaborate mechanisms

and the development of diabetes which related with trace elements in the human serum.
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Table 1 Instrumental settings of ICP-MS
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Fi=E Scott Xi@ 8 %1k =
FAERE/C 2
RF I /W 1550
FAEVRE /mm 8
A A/ (L/min) 1
HIMEE ER L it/ (L/min) 0.11
AR TR/ (mL/min) 3.2
AW/ (mL/min) 4
AAS A/ (mL/min) 5

1.2 EFE#MHSKF

BUER ER VR VR VER AR BE R LA B B
By VB OR VEE RIS PRI (1 000 mg/ L) : 3
Rosa 2~ &) 77 4 3 ICP multi-element standard
solution VI B #5 ¥ : 2 E Merck 2 6 7= s
1640a K AR K (F 17 Fh oG % 45 %€ fH) : 5 [
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Table 2 Correlation coefficients, detection limits,
background equivalent concentrations and results of reference water

. LIPS 34 A I R / H S5 FRUE AT R K A/ X A E
e R (ug/1) Vi JE / (/L) FRsE A/ e/ L) (ug/1) %/ %
sy 0.99907 0.0020 0. 0059 15.054+0. 25 15.98 4
2Cr 0. 99974 0. 0040 0.0292 40.54740. 30 43.10 6

5 Mn 0.99971 0.0022 0.0013 40. 3940. 36 10. 73 N

% Fe 1. 00000 0.0231 0. 0864 36.8+1.8 38. 64 J
*Co 0.99964 0. 0002 0. 0004 20.24+£0. 24 20. 81 2
SONi 0. 99906 0.0078 0.0166 25.3240. 14 27.49 8

85 Cu 0.99959 0. 0081 0.0163 85.7540.51 87. 87 2
567n 1. 00000 0.0108 0. 0085 55.64+0. 35 55.92 N
As 0.99979 0. 0010 0.0028 8.07540.070 8.19 1

8 Se 0.99999 0.0018 0.0029 20.1340.17 20. 18 N

% Mo 0. 99990 0. 0008 0. 0007 45.6040. 61 46. 99 2
nicd 1. 00000 0. 0001 0. 00002 3.99240.074 3.95 N
18Sn 0. 99998 0. 0004 0.0011 0. 06

121'Sh 0. 99997 0. 0003 0. 0002 5.10540. 046 5.53 7

137 Ba 0. 99958 0. 0007 0.0005 151. 8040. 83 150. 73 N
182w 1. 00000 0.0003 0. 0003 0.03
201 Hg 0. 99943 0. 0005 0.0022 0.01

2057 0. 99980 0. 0002 0. 0002 1.619+£0.016 1.63 N
208 Ph 0.99917 0. 0001 0. 0005 12.10140. 050 12.15 N
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Table 3 Reference material and in-house control material

7 i 140 - 2

FRUEY B ClinChek® 8880 Level 1

PAY 8 S 4 i

VN S % {EH/ SH L/ A/ FHE/ EALTEE % ¥
(ug/L) (pg/L) (ug/L) (n=3) Cpg/1) % (n=24)
oy 2. 44 1.95~2.93 2.1840. 09 2.21 3.2
2Cr 3.88 3.10~4. 66 3.9240. 08 1. 21 15.7
5 Mn 4.76 3.81~5.71 4.62+0.05 1.01 9.3
% Fe 719 611~827 715+£7.2 1173 3.9
" Co 1.74 1.39~2.09 1.74+0.03 0.31 6.8
60N 4 3.2~4.8 4.540.04 2. 64 8.2
63 Cu 801 681~921 739+4.8 1041 2.2
667n 1320 1120~1520 1355+13.6 671 4.0
S As 9. 87 7.9~11.8 9.8240. 15 0. 49 5.4
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S
FREY B ClinChek® 8880 Level 1 DAY R 4
TS BT/ B% i/ K/ T/ LS 52 R AL
(pg/L) (pg/1) (pg/L) (n=3) (pg/LD % (n=24)
8 Se 66. 1 52.9~79.3 68.0+2.28 85.2 2.2
% Mo 1. 42 1.14~1.70 1.6740. 38 1.01 16. 2
HiCd 2.28 1.82~2.74 2.3940.02 0. 06 8.9
118 Sn 1.0340.02 2. 64 4.4
121Sh 7.06 5.65~8.47 7.114+0.43 7.14 4.5
137 Ba 94. 3 75.4~113 98.5+1.2 1. 56 5.1
182 W 1.1240.01 0.18 6.5
201 Hg 1.54 1.23~1.85 1.7640. 62 0.52 13.3
2051 2.47 1. 98~2.96 2.114+0. 04 0.03 5.1
208Ph 1.7240.05 0.11 18. 3

S AE— AN H I 8 IR P R A 15.7% 40 16. 2% , 5% 13. 3% 4 18. 3%) 4,
FRUCIN & 3 A R HER A R R B(VO) HATTEM VC E/NF 100, Rz 7k H
B 24 AN FE SR AR 2 /O ¥ E T A ﬁ&ﬁ?ﬂ@h\mﬁo
., BRE B A TRAENREY TR S % 2.3 Hmath
BN R AT EMN RS R ESHN HR A8 LA b S35 4% 1 RS 0 325 5 40 i) )
BN Ul Bz r ik S R, YT W PR B (n=95) FI & JE & (n=91) Iy IfiL 5 Ff
PO S, BRESLAHL R MHT 4 B oot (B AT 19 MR TR L 255 Tk 4.
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Table 4 Trace elements concentrations of diabetes and healthy controls

. BRI/ (pg/ L) (n=95) SR/ (pg/L) (n=91)

R T B i i 2 LREIES¢ M B 22 L%
A 8. 44 1. 90 8. 30 9.18 1.78 9.24
Cr 2.17 0. 86 2. 04 2.26 0.93 2. 14
Mn* 2.00 1.15 1. 83 1. 64 0.48 1. 58
Fe 1236 445 1141 1232 389 1176
Co? 0. 26 0.29 0. 15 0.18 0.17 0.13
Ni 1. 11 0. 74 1. 05 1.22 0.58 1.09
Cu® 927 180 895 824 184 816
Zn* 803 140 807 889 168 897
As? 0. 88 0. 54 0.77 1. 48 1. 06 1.15
Se 88. 3 20. 2 87.7 90. 8 21.6 89. 3
Mo 2.26 1. 38 2.02 1.98 1.22 1.68
Cd 0.03 0.03 0.03 0.03 0.02 0.03
Sn 0.13 0.19 0.08 0.13 0. 14 0.08
Sh# 5. 64 1.12 5. 42 6. 84 1. 46 6.95
Ba’ 1. 84 0. 99 1.52 1. 50 1. 30 1. 29
wb 0. 29 0. 10 0.28 0. 31 0. 04 0. 31
Hg 0. 57 0. 45 0.48 0.62 0.41 0.52
Tl 0.03 0.02 0.03 0.03 0.01 0.03
Pb? 0. 34 0. 28 0. 28 0.18 0.18 0.12

T a FTon »<<0.01;b TR $»<<0.05
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