I RSB 244 75 2020 4F 8 H %5 38 %5 8 #]  Chin J Clin Lab Sci, Aug. 2020, Vol.38,No.8 - 587 -

DOI;10.13602/].cnki.jcls.2020.08.08 * IER*@S@&*&% *

Bk 25— YA IR D WETIORL AL e R O S o A ik Y
S VEREPEMT

Pob U R E T R SR, B0 (1 AR B RS AL E A RA, dF 21002452, AR P EH X
FHE T HESSER AL T EHFL A, w 21002853, it K FAY TRFIR, LH LY
214122)

WE:BN AT ENTAMFTE25-FA%EAE L D(25-0H VD) & W s AL F LA R LR >k, Fik A
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Establishment and performance evaluation of magnetic nanoparticle chemiluminescence immunoassay for total 25-OH vitamin D
BU Ling', YAO Xiaoming® , ZHANG Yuyan®, HAN Shuang’, LI Guang'(1. Department of Clinical Laboratory, the Affiliated Geriatric
Hospital of Nanjing Medical University, Nanjing 210024, Jiangsu; 2. Department of Clinical Laboratory, Affiliated Hospital of Integrat-
ed Chinese and Western Medicine, Nanjing University of Traditional Chinese Medicine /' Jiangsu Province Academy of Traditional Chinese
Medicine, Nanjing 210028, Jiangsu; 3. School of Bioengineering, Jiangnan University, Wuxi 214122, Jiangsw, China)

Abstract: Objective To establish a magnetic nanoparticle chemiluminescence immunoassay for the quantitative determination of total
25-OH vitamin D (25-OH VD) in human serum. Methods A competitive assay was established. 25-OH VD and biotinylated
25-OH VD derivatives can competitively bind with the monoclonal antibodies against 25-OH VD labeled by alkaline phosphatase, and
then the derivatives can bind with the magnetic nanoparticles coated by streptavidin to form a complex of antibody-derivative-nanoparti-
cle. Finally, the concentrations of 25-OH VD in samples were determined by detecting the chemiluminescence value of the complex.
The performances of the established method, including accuracy, precision, interference, linearity, stability and methodological com-
parison, were evaluated. Results The bias of the established method was less than 10%. The intra- and inter-assay precisions were
lower than 10%. There was good correlation between the measured values and target values in the range of 3.17 ng/ml and 98.75
ng/mL. When the concentrations of serum biotin, triglyceride, hemoglobin and bilirubin were lower than 250 nmol/L, 1 500 mg/dL,
1 500 mg/dL and 200 mg/dL, respectively, the interference on the detection of 25-OH VD could be ignored. The key reagents of the
established method had good stability during 21 days at 4 “C. When 200 clinical samples were detected by the established method and
the enzyme-linked immunosorbent assay (ELISA) kit from the Immunodiagnostic Systems Limited, respectively, the regression equa-
tion and correlation coefficient (r*) between them were ¥=1.006 2X—0.166 3 and 0.979 2, respectively. Conclusion The established
method can be used for the quantitative determination of 25-OH VD, which has good performance and can meet the clinical needs.

Key words: 25-OH vitamin D; magnetic nanoparticle chemiluminescence; competitive immunoassay
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WE S A RGNS, M A 25380 i A %
D(25-OH Vitamin D,25-OH VD) ¥ & 425-OH VD27
25-OH VD3 fyuk B 2 #01>%  PRte, JHG off v ok 3 T
FF PG SRR D RS

HRAY 25-OH VD i 7 % 2 LA TRORE €233 —
B i (LC-MS/MS) f1 ELISA ¥ 3, ELISA 3
5 LB H AL ERAE 36 A TR R BUIG R S 5 = T
(RS iRk, 25 7 5 HAb AR HARfb &9 & R 2 X
SN, B ARSI () el S, EL AR S I 1R 45 SR A2 3 I
T TR EE N ] K IR o A 5 PR s O
G 5 AR X A58 . LC-MS/MS 825 TA SR K60 %) 4
PR W B Ay HAAG I 7 32 36 TE N B 2 5 4K
P, BAT IR = 10 RO R R 1 (EA AR
B ot STERE N Bl RS, AR AT R
Rl ik o T R 2K B e AT B A5 AH AR
il N i fe 7, BRIl T LC-MS/MS JEZE I R 1)
N FHHE S

M2 R PE o BT N e Y S g 5 B8 I AH
255, FHORAS I i e S sl o AR 1) 3 T A 10 G 8 A
M AR HA R Mo, A R, BT L
SR, R R R AN A PR A B 5 3 o A2
KI5, dr— Mkl 25-0H VD [ ok £k 2
RICHRIE I

1 MRS ik

L1 F2UEE 50 MULTISKAN FC X (36
FEIFER IR A W] ) s SMART 6500 4 H gl 7% &'t
B S BT A CEE RBHITA A R]) o Fox i 25 etk
AR D R & [ ELISA 3, 9% [F Immunodiag-
nostic Systems(IDS) /A H] | .

1.2 FZEAE 25-0H VD o B b 4 (5 [
Bioventix A 1] ) ,25-OH VD fi7 A4 (J& [T [FAZ 02
7)), 25-0H VD $¢ 5 . 1o il iR 4 . NHS-Biotin , EDC
(€[ Sigma A7), WA ( E#EE wik AR,
25-OH VD fif g5 ( FIEILRE A |]) | 6 25 R R w4
ks (36 = GE 23 w]) , sl vE s iR i (Fi % IR A
), 3-(2-B2 e 4 W A ) -4- 4R k-4 ( 3-l Tt 4R ik )
H-1,2- AR T bt (AMPPD) &6 IR (35 15
s &Nn) .

1.3 s

1.3.1 LmumBsEME HEsE g%l
25-OH VDf# B 90 wL 5 30 pL A4 H fY 25-OH
VD MESG 8 PR 5, 5 ROV 90 min, JE BT 2
o HAEWR 25-0H VD 1A= Y 2 [m] 55 4+ 45 5 T

PERERR AR ICHY 25-OH VD B BEH A, 37 °C K
40 min J5, FRREA= PR AL 25-OH VD i1 & =
HERCE A R B3R b, 37 C /) 30 min J5, JE A4t
BT A - Rk 251, B e TE L G v
PRICHUIAR — BT AT A - WEBR B S 65 WA T 43 B 0k
W, B, 250 pl PEIRGER 3 YU IIA AMPPD
RIEH) 200 L, % i EOGHCE 20 min J5, 42 B 3)
A2 R g2 A3 T ASCRE I 2 e ik JBE , AR A~ 0l
9 2 AR A SE 25-OH VD R B, 55 4 ik rPAE AR ik
JES RO R,

1.3.2  25-OH VD #HE s A8 R b e iy
25-OH VD #t Jit 4l i F Jy J5t RE BC ) KL o S
(0ng/mL, 6. 5 ng/mlL, 15 ng/mL, 30 ng/mlL,
60 ng/mL 100 ng/mL) , X} & 37 1) J5 32 1 A7 90 5
J SMART 6500 4> H 8li1k7 K6 e 43 B SO0 i 1
AT, 2 AR T T 2o FHAS VA o T 71 2 80
ANTRIHE BE 1) LA RRAR , HEAT 45 RIAIE , X5 AR A
HEATRTIN , S0 AG 9o 45 R TR 7 o

1.3.3  GRPEBEIRBEFRIC DR A & S5 A
S {5 PR B IR I AR LA A 0 RPN R B
R (1)K 2 mg GPEBERAFA T 1 mL 0.1 mol/L
pH 8.0 1% Bk R &0 4M 22 vh W s (2) Jm A 500 plL
0.2 mol/ LAY i fill iR 44 I 42 52 3R 57, 4 °C 3l S I
30 min; (3) AiLA 1.5 mL 0.1 mol/L £ — %, 4418
S5 4 CHREGII 45 min, Z LR ; (4) iTA
1 mg Hii4A, FMA 150 pL 0.5 mol/L pH 9.6 kR
ZUNZE T, 75 0.05 mol/T pH 9.6 (1 f5k BR %41 52 i
Wb 4 CHROGENTIS R (5) A 1 mg NaBH, ,4 C
WG 2 h; (6) 76 0.01 mol/L pH 7.2 PBS 5K+
4 CiEHr 24 hy (7) BGEENTY) 76 4 °C .3 000xg 2%
PR B0 30 min BV, AR 1 5 R 0 2 A
FEHEE BN 1.1 mg/mL; (8) A SF AR
i, =20 CHREOGIRAE

1.3.4 /E¥# AL 25-0H VD fiiEidilss (1) H
Jook Z H ik gt Jie ( DMF) ¢ NHS-Biotin 5 fif 22
1 mg/mL,ﬁ}”%‘f%ﬁ:‘F—ZO C %M (2) B 500 pL
2 mg/mLff) 25-OH VD i AL Wi W, M A S 15 T
25-O0H VD ff & % % it B & B9 NHS-Biotin
(1 mg/mL) , 3 0.5 mol/L pH 9.6 [1 ik R & 4N 5%
R B N AR FRAN E 28 1 mL, ZE 3RO 1 hy (3)
1 0.1 mol/L PBS ZE2 BT 4 CiEMNT 24 h; (4)
R Z AT, A 1 o R 0 S0 7 HL 2 9 ok
J 5.8 mg/mL; (5) MASFRFH I, -20 °C L
A



G Z i 2020 4F 8 H 45 38 %45 8 3 Chin J Clin Lab Sci, Aug. 2020, Vol.38,No.8

- 589 -

1.3.5 R TAEWRE AR & %, ¥ hrid
ViR BN 1.0 png/mlL. 2.0 wg/mL. 4.0 wg/mL Fl
6.0 pg/mL 4 B KA 34k 25-0OH VD fi74: 4
#BER 25 ng/ml. 50 ng/mL 1 100 ng/mL 3 PR,
O3NAE SR, FH 25-0OH VD 4fi &y, B i) 0 9 BEREA
(S0) A1 91.5 ng/mL R {EFEAS (S1) SEATHifE o

2 EREER

21 RMEMIE AR ELISA 3 A& ME
Fl, JiC i) A o Wk B D 0 ng/mL 6.5 ng/mL,
15 ng/mL 30 ng/mL 60 ng/mL 100 ng/mL,Zémeﬁ{E
JE HRHEHT 2 DL 1

2.2 WERAE TR B e 2 S1 5 SO ifE
SEZ () /N 10% , B IZ AL e B
AR it AT LR TR 8RB B . AR ic ST ik B2
1.0 pg/mL A ) &K Ak 25-OH VD 15 4= ¥y ik &£ Oy
25 ng/mL, FRICHIR I 2.0 pg/mL A=) R AL
25-OH VD i E W) B2 25 ng/mL, bRicHit Ak B

1.0 wg/mL A ¥ E AL 25-OH VD i1 £ W)k 5 oy
50 ng/mL, ARICHLIR I 2.0 pg/mL AP R AL
25-OH VD i A= ¥k £ 25 50 ng/ml B}, S1 5 SO
I HZ L (IEIR) ANT 10%, [RlE, pRicdiik ik
J&5 2.0 pg/mL AR AL 25-0H VD A5 1
50 ng/mL i S1 55 SO fY{5 S {ELAT 48 RHEL SR T ]
FNT 10% 1) 7351 3 4, ke dh Z 1814 B 51 (55 48
I, SRR AR e B Dy doe i A e . I 1
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25-OH VD HE b e & (ng/mL)

25-OH VD # il 2k

20

B 1

1 25-0H VD il TR BEAff i
E% L 25-0H VD Pk FRICHUR IR BE (pg/mL)
FiE PR % (ng/mL) 1.0 2.0 4.0 6.0
25 SO 732 207 1 098 603 1 464 245 1 778 050
Sl 52 461 99 163 188 355 366 093
PHIZR (%) 7.16 9.03 12.86 20.59
50 SO 1255 275 1 883 838 2719 341 3451 442
S1 105 351 165 803 366 132 784 971
P2 (%) 8.39 8.80 13.46 22.74
100 SO 1 464 430 2 614 845 3 974 429 5 233 688
S1 188 332 386 997 679 865 1 349 267
P2 (%) 12.86 14.80 17.11 25.78
2.3 PEREIRIE AE 2 AR BEPIRE 45 10 IR, T3 10 Y & 25
231 MERE HH 25-OH VD 4 shECifil s A x s ARt E S . SR B, #EAr ik

98.75 ng/mLANKAE 3.17 ng/mL 2 A4k B H 45 I+
A AT IS E B R A K FEAR R T
3WELEME, FELLWE S do 435I HGA 25 R 1
VT AH X 22 45 3 o, A X I 22 43 5 ok
-2.09% .~0.63% , ¥J7E +10% 385 Bl P9, 1E B 8 ST (4 )5
PR AT A AT PR IEZER

232 Ki#EpEE R4S NCCLS EP7-A2 Cf", H
25-OH VD#i i e ] /&5 (A AR A 2 AV B fy e A
ALK HEZIME 10 YT 10 Y 25 3 0~ F- 3 E
(x) FIbREZE (s) , iR A AR R RE(CV) = /5%
100% , 45 4tk Py 8 52 M 5 e L 3 Atk i3], Rl s

LS CV BN 2.1%, dikTE]) CV /9~ 91E R
4.4% FB/NF 10% , A BRI IR % E

233 Z&MRIE  ARHE NCCLS EP6-A2 e | A
25-OH VD i 5 i ) = {85 98. 75 ng/mL FIIE {4
3.17 ng/mL 2 A~ BE (R I AEAS, AR FR L 125,
2:4.3:3.4:2. 5 LIRE RS DUEERSEE A hy F0
fH. BRI WRBEAEAER N E 3 K, IR HFE
VE Ry SN B, B F- (R (X)) AT FTINAEL (V) MR
B Ao S B 7 7E 3.17 ~ 98.75 ng/mlL [N 5
DI 5 PN Z RGPS R R AP (V=0.975 8X +
0.5177,/=0.999 9) , L3z 2,
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&2 25-0H VD &thiliu s it

- T WA (ng/mL)

(ng/mL) ihL— WL gl= P
R4S 1 98.75 97.41 97.58 95.04 96.68
B2 82.82 83.19  81.99 80.24 81.81
REAR 3 66.89 66.33  66.73 66.15 66.40
KA 4 50.96 50.55  49.45 49.61 49.87
FEARS 35.03 3417 35.69 34.18 34.68
ENG 19.10 1977 19.77 18.69 19.41
A7 3.17 3.13 3.14 3.18 3.15

23.4 FHAK  HRIE CLSI EP7-A2" 30525
7% A B Je 1) ) R e B2 T P e AR T A A
2 Y, AR P R 3 AR BE K RO RE A A D R Al
FEAS KB N JERRREA Y O 5 403, Ferp— I A

T-He W A REAS T R R o BRARE AR, S5 41 4 i A
RTINS R MR B2 T BV R o IR AS | By
AEEME 3 WIBCEFEME, TR TR, THE=
(BT REAR I 7 Ve 5 - 349 {1 — 56 Ak A A T 5 e 4 °F
PR / BERI AL AR 00 7 Ve 5 - 4 {H < 100% . 115300
I 5 5 00T 90 9 i 3G T P8 R 87, LAR 3 <
10% 2 F| Wi bR fe. S5 R BoR, YAEMRWKE N
250 nmol/L, =T H il o 1 500 mg/dL . ML 4155
HRE A 1 500 mg/dL | JH 2T 2 ¥ & & 200 mg/dL
F, T NT 8% , Uk WA J5 s 4T T4 A 1 4%
o ILER 3,

£ 3 25-0H VD THLidse s =

T THREARMEAREE  FEREEA I E W

TR i FHEg/ml) P gm) | F)
Wy 250 nmol/L 3.25 3.38 4.00
46.08 49.16 6.68
92.41 97.05 5.02
=EH 1 500 mg/dL 3.18 3.35 5.35
48.22 50.28 4.27
89.08 92.81 4.19
JlIEAR: = 1 500 mg/dL 3.3 3.51 6.36
45.79 47.87 4.54
93.23 97.13 4.18
JiEEa 200 mg/dL 3.19 3.40 6.58
47.53 50.09 5.39
91.67 95.57 4.25

235 REM HAWERL 25-0H VD {4
=20 CHREGLRAFE , Bl PE B B2 M5 10 1% 25-OH VD
seREHUIAR 4 CHROGIRAE 3 DR BERYRIAEA (R BE
A3k 6.5 ng/mL. 30 ng/mL .60 ng/mL) —20 C {4
fEo BUWMGESS, 7051 F 7.14.21.30 d #4700 &,
BAEME I E 3 K, R EE. DhoE kil &
R0 d) ool ST RRE N, LA 90% ~ 110% £ Hy
EAARE PP ARIE . 25-OH VD k77 A& 't 46
HITE 4 CRMR 21 d NEREPERITE 90% ~ 110%
W, A SRR E N, 21 d )5 25-0H VD g P

Bk, k4,
F4 25-0H VD EEH(%)

PRAF IR ] AN IR BE i
(d) 6.5 ng/mL 30 ng/mL 60 ng/mL
7 106.2 97.5 99.3
14 102.1 95.7 93.2
21 96.7 93.2 92.1
30 85.3 82.1 79.5

2.3.6  JERE T EAE T HRIE NCCLS EP9-A2'Y
SCPFSEE 2, VLA A L B B #2445 200 4]

I RAEAS [ B {3 FHT B %t 56 (ELISA 3% ) R S iy
Dy T R , LA ELISA 6 fir i 45 5 R X %, A8 3¢
W Re LRI Ky T ATl = B T I =
Y=1.006 2X-0.166 3,r*=0.9792, %I #kiE o F15}%E
b 4 IVE ¢ K, B 200 AR A ECA T 95% A X [H]
Logss=1.972,1,=-0.3542<1.972  Pi W #REE o JCRR 4%
T 0, T8t s, =94.310 7>1.972, YL &)
b AEFET O, AG it Lo Uk 2 i 2 45
A R —3k

3 itig

HAEED BAKRLAINGHEAEA R, 7L
Hrp P H R Z 2 S BN EE  fE R AR AP Bz
HeER D SFECHRENR, 79 R BIrER S, It
S A BEFE I, 25-0H VD 78 51 BRAG JEE |0 I
B ] B AR A St R R b T 4
R D YEER D Bz AHER UG, B 75 28 1 0
RPN 25-0H VD [y & & ARG it S 80h 7 Hik
YERF W0 25-OH VD ff) LB B 2,
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AR SCHEST W R F 4 B a2 E RO s b
1, B AW R -4 8 oR FI RS 5 ORIk &, il
25-OH VD Fyil e SE A HE Pk, R BT . A0
FERHERGE R etk T e MR A b
XTHEAT T RGEMFIE . Horpr, R A 22 At 9 1L ]
KB B /INT 10% , i R IR TR, B B &
PR K AT e s 7E 3.17~98.75 ng/mL Z [l {6 5
MEZREERI; AEYRKREAKRT
250 nmol/L, =t H ih e BEA K F 1 500 mg/dL . I
LLAREIMREEA R T 1500 mg/dL JHLLRWEEA KT
200 mg/dL 2T, A=A W B THAEA . #F5%
FM, 205 ELISA 2 F04:br i LC-MS/MS 3 #E4 7
25-OH VD ) J5 i FbXf, 45 5 % 38 LC-MS/MS ;]
FERY 25-OH VD U {H B & I F ELISA &, & B
ELISA IS TRNZEAE R D sz | (HARIE™ 4%
FH AN, ELISA 345 Al 4 Ry i 2 25-OH VD iy J7
2, H ELISA 3 5 LC-MS/MS ¥ H.A5 #4f 1t #H ¢
P, A2 A R B . T ELISA 3578 HLIf
PREEI T 12, PR, FR AR AR SCHE B ik
58 IDS A A\ JF & 1) 25-0H VD g il 3 751 &
(ELISA 3%) [RlEHI & 200 il RAEAS , Bt 5 3&
B 2 Pl vk 25 S B B A O o RETORL TR
e E M A R e ME e, B AR MR A, R
T ELISA 7L25 JL52 [ i B i [R] i 25 PR R
SR B, LA I PR

L5 LTI ARG EE ST 1) 25-0H VD #E ok 4k
2 R EHPE ST M T g FH I DR A A A I3
25-OH VD & i, JLEmf B ORG 2 B ik Bt Tk
A 7 DL KRS P R0 I R ZE 5K
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