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BE: B KiIPERKEHEXATRBZFOARP 2 PHETCEMNEREKE. A% XHAHO0.3 ml HNO, +0.3 ml H,0, BE
HEREEFEAmMKES AEBRBESE FARKE (ICP-MS) Il F Mm%+ Li.Mg.Al,Ca,Ti,V,Cr,Mn.Fe Co,Ni,Cu.Zn,As,Se,
Sr\Mo.Cd.Ba.TI.Pb % 21 M BETE A RBR ALK, 8 HHAHAMMEAmME S 6 MTE(Ti,V.Ni,As Mo,
TORFHEHERQEER KM 15 oEYRd K, mAEngP 4 #MurE AlLC,Cr,Cd HEREFHBA; 11 HTE
Li,Mg,Mn,Fe,Co,Cu,Zn,Se,Sr,Ba,Pb M S B ETHEH HCo M Pb S BAFWANMUBEARITEEN(P<0.05), &1
HEREEHXTREEOAR PHECEE RS TEENBAKFE HCo 5P TEKFESBHXTREERRAFEBAEN
K.
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Analysis of 21 types of plasma trace element in Ewenki patients with osteoarthritis
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Abstract; Objective To investigate the distribution of 21 types of plasma trace element in Ewenki patients with osteoarthritis.
Methods The plasma samples were digested in the mixture of 0.3 ml of HNO, and 0.3 ml of H,0,. Plasma Li, Mg, Al, Ca,
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Sr, Mo, Cd, Ba, Tl, and Pb were detected using inductively coupled plasma mass
spectrometry ( ICP-MS). Data were analyzed using t test. Results The concentrations of the six elements (Ti, V, Ni, As, Mo,
and T1) were lower than the quantitative detection limit of the method. The levels of Al, Ca, Cr, and Cd in the osteoarthritis
patients was lower than those in the control group, while the concentrations of Li, Mg, Mn, Fe, Co, Cu, Zn, Se, Sr, Ba, and Pb
were higher than those in the control group. In addition, the levels of Co and Pb were significant different between the two groups
(P <0.05). Conclusion The content of trace elements in Ewenki patients with osteoarthritis is higher than that in control group.
The levels of Co and Pb is potentially associated with osteoarthritis.
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2.1 BRIR
2. 1.1 BERRBEAREE b B OR BB P L T
g rmh o BmI, (R REEXEREZE]RS
RERE T BEMEE R LRI FRITRFEHRT)
M REER R MR A, FAREANRYEENE
FE+H, B ESmER L.

A 75 LA P 5 77 SR 1 52 B 1 A HE S I v 1
XA & BEMBEEE AERTRXR . A
#E £ B KOB R ¥ £ 1995 MBI R X 42

WrgE R, XA R AAETMEEXR
FAL X EHL(DR) 36 8, H AL K i O T AR K
¥, X 21207 i b B R B B O M T o 4
b BT R RIEER R EE R KR
MER KBS TR TR 7B 4L HEBR A o« AR R
SR AR BT — A R 6 AR BT R 25 FER LA B
B R, (R XT B LR HEBR AR A TR AE R
T 0 A5 25 1R 5 0 B DT R B BR AR S
BT AR I 35 B, B 1S 1, % 20 LA
B 42 ~58 F ,FEHER (47.8 £5.6) % ;X A 34
B, 5 12 ), % 22 i, R 40 ~ 67 & FRF R
(47.9 +8.3) %, Git¥ o, HAFR LR F %
ER7 R AHE
2.1.2 REIRHAL-HENHEERE, NA
3d24 h ABBEECASYE, AIPEERFERE
£t € # ( Chinese Balance Dietary Pagada, f&] X
CBDP) *EMr BRIk ARBEER, FRIAEK I,

®1 FRAKAGEETEXSHGRHEAR)

Table 1  Analysis of dietary pattern in Ewenki nationality people (standard person per day).

BYRE CBDP H{H (g) HEREEARAR () {8 (g) EH(%)
Food Median of CBDP (g) Daily intake (g) Differentials (g) Percentage (% )
S 400 396. 86 -3.14 -0.78

Frumentum

ERAR 75 247.93 172.93 230.57
Meat
LES 38 27.95 -10.05 -26.45
Egg
LUES
Milk 200 291. 41 91.41 45.70

CBDP ## H E A& R & A& H iz 43 300
~500 g, B &M 50 ~100 g, EH 25 ~50 g, PiK K
% & 100 g(# % T84 200 g) , ¥ CBDP H{H (48
YFARE )T, U EEMNERERTRFE A,
MEEEASL BRBEALE, BER . DIXBA
dE, WA, AT EAERETLUE HBREEAR
AR KERERE— I FHETEANS K
BB E, GaU EEREHPBEREAM
45 00 A 0 7 RRVR & ST 1B T 8 S 30X R IR AR 3K
hiBETRMNERKFEARR,

2.1.3 HRRE RALHES RESERDEFR
ERADIEXT R AR BT #E KL, & 3 000 r/min
B0, B R R DR R B R R A, R
J&, -80°C &7, & Hio

2.2 UEFH/HEH

7700x W KB/ AFH TR BEEN(XE
Agilent BIE A PR/ R ) JA-89 RIm ARG FHE T
TR B B R 2% (R E Agilemt BHECHRAA) .
U410 % - 80°C # fik i vk # (L B NBS &) \A10
& Milli-Q #B 47K #L (3 B Millipore 24 7] ) (10 mi &
WEZEHEBE(AFD .

RERR (P ah) WK (PR E) R (X E
Agilent HEF AR A A ZLEARREAR(XE
Agilent BH AR A HE) 21 MUTERAIRERE B
(Li\Mg\Al\Ca\Ti\V\Cr\Mn\Fe\Co\Ni\Cu\Zn\As\
Se .Sr.Mo,Cd.Ba.Tl Pb; % [H inorganic ventures 73
7)), A AR T RAE ] & R 2 E AR Milli-Q
B EETFK(>18MQ. cm),

2.3 U TAEHRM
ZHEE 7700x BIEFR S F B FARBEEMN(XHE
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Agilent BHE A BRA ) , 81 5 AL 27 H AL S XU
TR SRS AR, AR E

SR 2,

F£2 ICP-MS BiEHRMEZN
Table 2 Optimum Operating Conditions for ICP-MS

ICP-MS T2 WEH ICP-MS T 5% BEH
Operation Parameters Set value Operation Parameters Set value
SETFRIEREHENE(W) 1550 BB 2 BE(Y) —~200
RF power (W) Extract 2 voltage (v)
AW (L/min) .
Carrier gas flow (L/min) 1.03 Omega bias voltage(v) - 100
KA HE (mm)
Sample depth (mm) 7.9 Omega lens voltage( v) 7.4
B SR F B (1ps) .
Sample uptake rate ( rps) 0.1 Octopole bias voltage( v) -8
REERL 1 BRE(Y) 47 FLHERECC) )

Extract 1 voltage (v)

Spray chamber temperature (C)

7F : Omega lens voltage: Omega 1 & 5 JE ; Omega lens voltage; Omega & i Hi J% ; Octopole bias voltage; /\ R Jf B B [&

2.4 FRAEMZRE 2 H

BREZTERIESHERBK(Ca:1 000 ug/ml,
Mg:500 wg/ml,Li Al . Ti,V Cr Mn Fe Co Ni Cu,
Zn As.Se .Sr.Mo.Cd . Ba.TI1.Pb:10 pg/ml)5 ml,
2K E A ZE 50 ml, B P B A5 & W . 43 B B B 1) 4%
£ 0.5 ml.1 ml.2 ml.4 ml.5ml,#B4iKEZEZE S50
ml,BJ48 Li Al .Ti.V . Cr.Mn Fe Co Ni,Cu.Zn As,
Se .Sr.Mo.Cd . Ba Tl .Pb % T EWEE N HA 10 pg/
L.20 pg/L.40 pg/L .80 wg/L.100 pg/L B4R #E £
3, HH Ca Mg B H T H kB K 100 15,

FEAX B8 B AR W E R0, AR WE i = 1
1ZEL A, B L' TIb"” Rh'® Ge™.Sc¥ Li* #E
HAARY AR IE T B AF AR A A T AR A
(e B 47 B s 8 5E o
2.5 FERAESIE

M - 80C 7kAE P ER ¥ VR I 3R A i, BIRABRIR
R HESR 3 250 I 3K A2 IR IR S 30 s, BB LMK
BEH02ml T 10 ml RUFZKHEMBEED, MA
0.3 ml HNO, .0. 3 ml H,0, J % , ¥ BE 5 e 8
Fregs, BT BOCHATHEA2  ERBREFE
B BURR HL, B A S ml E R, FHE Milli-Q %
BAMNEBR T KEAZRNE, HI.

BB R E THRESSE 7k g
(ICP-MS) { By E By sk B o, A S R & L,
Mg\Al\Ca\Ti\V\Cr\Mn\Fe\Co\Ni\Cu\Zn\As‘Se\
Sr.Mo.Cd .Ba Tl .Pb % 21 B TR S &,

2.6 St
BEMRBHUREAHRSES, EFSHER

(MSLAEAS T K50 ) 4347 B 2 55 X B 4 o 3K = 3%
BETESEMNESR . R SPSSIT. 0 A HAT A,

3 H#R

3.1 FEMRERE

3.1.1 FHEMNEERHBHRMXRE. TENE
B R BEREIAIFUNE Y RESE
ME/NEE. AR RHSAE®R 10 KFPTRE
R —EWE NS T ERERR AT EETRET
EHERKHR,

ICP-MS &k FEH B 5, — B E 9 M RERNL
VAR, ERAMEPEMBTENE R, AL
RARHE L TE B Ca Mg £/ 0 ~ 10 pwg/ml 5p,
fiTE 0 ~ 100 ng/ml, FEWARHEME TIHFEEA
20 RLEMMX AR EER R LK 3,

*3 MmMEHSP22AMTERELR
(DL) FIHAX R E(R)
Table 3 Detection limit (DL) and correlation

coefficient (R) of 21 types of trace elements

in the plasma samples

Name R DL( pwg/L)  Name R DL( ug/L)

Li 0.9998  0.0931 Cu 0. 9999 0.1286
Mg 0.9998  0.6426 Zn 0. 9961 0.0767
Al 0.9994  0.8392 As 0. 9995 0.5583
Ca 0.9998  5.0392 Se 0. 9998 0. 1297
Ti 0.9998  0.1525 Sr 0. 9995 0. 0305
v 0.9998  0.0048 Mo 0. 9997 0.0118
Cr 0.9999  0.0218 cd 0. 9999 0. 0070
Mn 0.9998  0.0121 Ba 0. 9993 0. 0664
Fe 0.9992  0.589 T 0. 9991 0. 0026
Co 0.9999  0.0080 Pb 0. 9991 0.0372
Ni 0.9994  0.1914
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MERIATR 2 BB TRNAXREY =
0.9961; 2 HFR7E 0.0026 pg/L ~5.04ug/L {5
Bl
3.1.2 J7 kY IO FRE % BE L nd R R R
LREHETEERENRBERNFERZ—. &85
9% R FIAE dh hn b (o] i 52 56 i A7 5 4, R BRI 3K A o
=6, A 21 MITRRE S EEERS B K=
W B BRASC 1S kAT 6 RINE ITBE&TTE
fy [ g 2 R A XS AR HE D 22 (RSD) , &5 R 221 B E

JCE BnAR B R B E 94.24% ~ 112% 5 Hl ; RSD
B<4.35% . BN B MR R AP E
o
3.2 HmlESR

SR F A Tk X 9 A Xk % 0 £ 4 A B A AR I
% Li Mg Al . Ca.Ti,V.Cr ., Mn Fe.Co ,Ni,Cu.Zn,
As.Se . Sr.Mo.Cd . Ba.T1.Pb % 21 #ocE#HTHE,
ZRNEA,

®d4 A HHBCRSBWESR(2£5) (pg/L)

Table 4 Results of the measurement of 21 types of trace elements (Z +s, pg/L)

TR R (n=35) Xt HE4H (n =34) P{E
Elements The case group (n =35) The control group (n =34) P
Li 0.31 £0.15 0.27 +0. 17 0.052
Mg 973.47 +121. 00 864.93 +143.28 0.176
Al 11.86 +8.06 12.71 £8. 15 0.714
Ca 4967.95 +943.77 4976.51 +1335.85 0. 347
Ti — — —
V J— J— J—
Cr 0.56 +0.39" 0.64 +0.43 0.973
Mn 3.91+3.76 3.09+2.85 0.332
Fe 100. 72 + 86. 56 77.29 +34.45 0.070
Co 0.04 +0.01 0.01 +£0. 01 0. 008
Ni — — —
Cu 50.94 +13.03 44.96 +11.06 0.223
Zn 32.93 +14.85 32.54 +18.17 0. 636
As — — —_
Se 3.04 £6.69 2.80+1.16 0. 104
Sr 3.21%2.07 2.52 +0.909 0.123
Mo - - —
Cd 0.07 +0.02 0.08 +0.01 0.320
Ba 1.95 +0. 54 1. 81 +0. 66 0. 266
Tl — — —
Pb 1.22+1.14 0.94 £0.56 0. 000

. — R F KK M ;— Not check out

ME 4TI HRFITE (T V. Ni As Mo, TI)
BFFEMERS SR, Ky, Hamela
Xt RA MK S EEERR,AHRTER AL
WohiE SRS E (10 ~11 mg/ml 0.36 mg/ml), %
A G F % 1) 48 1M 3K B89 Al Ca, Cr, Cd Y& B 1K
T X HE4 ; Li, Mg, Mn, Fe, Co, Cu, Zn, Se, Sr, Ba, Pb
B & & T4, 2 Co A1 Pb B4 M L&A 4%
HHEBN(P<0.05) R TEWAR LB ERT
Giit¥E X (P >0.05),

4 itig

i 3% o 3% B T K B P A TR 4E RN AR R DT T 2
AU, BB R E R B BE AR
BETENRY . MELEEKNNERSEENT

BRE KEIRELHEA L. BFRRTHE
TESBHXTREXERE, LR FHEEN
WARE, RS TTRR B S ot
THELOBREFEXTREZFOETHHETR
ERAPPRIE D AR R E T R A
FMFK P 21 B TERAEGRE, RAFEH TR
MEEERSTFHESYROLETHEE, XTHE
S EEREIRAEXL, BREAETEIAE
KREARILBRITE WA T MASE BIHXPET A
R, BUIFHRK, 43l AU AER R EE
&',

AR H, AR A PERT B E MK 8
R B B B TR X BB A . B AR — Rl
THEILR, FES 50 M EEME S R
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LRaW BERNHHF UL EB, NERLABEERE
BAETBER, XTHEOMSEENE " KEmAEbE
HBIBE S BARAE — 2, Q%6 vl LA FRAR i 2 PP A0 75
UL R BRI IR T M k™ BRITE
MRS B XTI REZELRE TS
MAREFEREKARER. A, 8658 F. 4 HR
YR AR I A R M A
SRUGTHERA & 401 TELSNERH
7= A P R PR AT i R mh E AR B, R B R
W, 51E B AR MR e gL 3T T B R
SERHEXTRREN—-THEE, B AREEE
EBR,ERBEERNERMSIESZ, Pk
MEWREZEZEN, HTRHEETHEAL, BHE
MENMEEESERE. X EHNFEEEAZ
—BEWEFERAAMEE TINT AR,
MEPHHEREETHEXRTREEFHEAS, I
HmmEheaSm S0 75 B, i nghas
BNt R TR EEERE, TR TSBHNE
M TRFBEEXTRERNE L,

R e RS B 5 B F 4 B (ICP-MS) Il /2 if
¥ i Li Mg.Al . Ca.Ti.V.Cr,Mn.Fe .Co Ni.Cu.Zn,
As .Se . Sr . Mo.Cd .Ba,T1.Pb %21 fii B . E, F it
WHRER, BRI, WERIEKAEXTRBED
KhE 6 FTE (Ti,V.Ni,As Mo TI) Kl E & &
BTHERNERKHER KA IS TEIRE, &
BIHMHK S CoPb TEMETER TXHBA, I HM
HZEFIHFFREER, KW Co.Pb TEKEE
BHERT RN IER M,
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