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[ Abstract ] Objective To establish a rapid, simple, sénsitive and highly—specific fluorescent immunochromatographic
assay for the detection of blood amikacin concentration.” Methods Amikacin complete antigen was prepared by cross—
linking carrier protein with the glutaraldehyde method. Anti—amikacin monoclonal antibodies were obtained via hybridoma-cell
fusion technique. A fluorescent immunochromatographic detection system for blood amikacin concentration based on
competitive principle was constructed, and the standard curve of amikacin was established based on the above detection
principle for quantitative analysis of blood ‘amikacin concentration. The detection method was evaluated using methodological
indicators, including the sensitivity, linear range, precision, recovery rate, specificity, test— strip stability and clinical-sample
comparison. Results After system optimization, the half— maximal inhibitory concentration of the assay in this study was
1.27 pg/mL. lts linear range was 0.5-10.0 pg/mL and the limit of detection was 0.22 pg/mL. The precision was below 8.5% and
the recovery rate ranged-from 97.9% to 100.3%. No obvious cross—reaction was observed against five structurally—similar and
commonly—combined drugs. Eighty—three clinical samples were detected by the fluorescent immunochromatographic assay
and mass-spectrometry method, and the correlation of the two approaches was favourable, with r=0.985. Conclusion This
research successfully develops an easy- operated and rapid fluorescent immunochromatographic assay with outstanding
sensitivity’and.specificity, which lays a foundation for the application of blood drug concentration monitoring.
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L1 FZRR RS BRI BRI [
B 25 A e I FERE , FLAK < 150 mg/il , fit5-: 130623
202302; BALB/c /MR H R SO S 50 s W) A RS
)5 3 PO AR ] 50 A T B Iy — Z RN — ) H (hypoxan—
thine—aminopterin—thymidine , HAT) £5 7% Fe i 4885 751 |
505U B I A — it i W A 35 3R SRR 4 s 1 L 2R 2
T 1500 270 [ 26 B Sigma 2 7, B 2 10 mLAH |
50 mLAfR . 50 mL/Aff | 4 mLAf , it < FS881, HO262 .,
HO137.10783641001 ; 50% 1% W ¥ i+ T A1k
RIS A FRA 5], B - 500 mLA, #E5: 105906 ; 35
R 2 A B it B i 1L “E B/ A 9% 3K R 11 (immuno—
globulin, Ig) G 14 B A LA F2 (L) A FRAF],
FIKS : 1 mL/SZ, 415 BATOS 1 ; 2005 1gG BRIl A L

JR AR ARA PR F], B 1 ml/5, 45 : GR106;5
SP2/0 4 1 5 [ S SR PR L 5 — IR T TR
R R R ) (RIS < 500 /80 ) RITRFIRR G 72 W B 36
(enzyme-linked immunosorbent assay, ELISA) {2 5] & Il
A B8 = RAYIHEAA R F A5 : P0010 (EK387/
2-32; CF® 647 ZOEYLRHI A i3 SERERHEA RO
H) L, FUAS 1 mg/ 3, S BTM=-00041 ; T35 6 50 584
PrACIe A W7 VLA SR A W PR AT IR A W, B T ZC-
S100. AMFFT S50 Y 3h 5 T IO 4 FHAE PIRLECA BR 2
A, 2% F) AR A S B2 Do W A L CRETE SO
CXRM-J015) .

12 ik

121 BRRESERpUE ) R I 2
AR EHIE KR RS, TR0 mg KR A,
HT 5 mLABAIK , B o 10 mg/mL BRI, A
8.5 mg/mL B HH (ovalbumin, OVA) B¢ 48 IfiL ¥ H 845 H
(bovine serum albumin, BSA) , T & il A 50 pL 50%)%,
TR TR S S TR FEAS RS 1
2 IR SEOR R 8 he SN 77 ) SR F W 2 3k 92 vh ik
(phosphate buffer solution, PBS)i&E T 4 I, W BT, K
R e b Y 1 A SRR 46 0 00 s B oK R A —-BSA
PUF PR R E-OVAPURIIREE . (HI5 Y45 =L
K1, RSN R A e R UR A EIRACR .
122 BKRE B ESUAR & FaR ] & i BTk
BRI E 0.2 mg/mL, B 500 pL R sZ HE RS
SFARBR I IR S IR A I 58 3L, X BALB/e /) B
PEAT % . RN MR T 58 I 4 IR I, 2 I
TESF2Y 100 wg G I #EA T IR S s s e ie 5 d Jo 4
WO/ BUMUIE F] T An M ml & o K/ BUILZR i 55 SP2/0 41
JL R AT AN M Rl A, SR HAT 8% 3% 6 5 26 Fll ELISA 15 %
S8 PAMEZ S RN A . I 6~7 JEI S BALB/e /MR, A
s i 5 0.5 mL A7 3k L 7 d S5 IR TR 0.5 mL % 1 x
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10° B2 T AN A A A S . /N RS
i s I KA 0L, 24 8 d Je SR AR /INEUIE K . SR Protein G
FHRUZHTIL AR S PR . T8 SO e JE B A T
T 58 TR R S PRI G o SR FH [R1 4 5% 4 ELISA 3246
A AP BTK R B A EI R . A1 pe/mL FKR
B -OVA PR AL B PR , TP IS A R 50k FE BTk
B FRE i (0.01~100 ng/mL) 5 & /K Hi 44 (1:8 000) A
B, 37 CTEFWEF 1 h; J5 2k [n] [ H2: ELISA #E 0 &
450 nm KT G2 (optical density, ODyso) o 1 =
AR M H (%) =(0D-0D,)/0D, x 100% , H
ODo AN IR K R B I A SG 3 BE , OD A A BK R 2
BRUEAH T BCRE . SR DU S E Logistic SIS0 1
Hh 2k, 7132 B0 i) ¥k B2 (half-maximal inhibitory con—
centration, [Csy) , VEFF 1Cs B . 26 AN S 8- B AR FH T
Jer BRI AR IR & i T 2

1.2.3 BRSO ARk i gy

1231 KiHE% R PBSKFBTK R E-OVA HiJR
554 1eG 43 B 230 4R % (0.5~1.5 mg/mL) . 7E 18~
28 CHM T R RBEIF IBK R B -OVA BTE 541G
P o)ty T MR AT 4 R, B T8 AR T 24 h
e T TR S R R AR A

1232 KISl 208 CF® 647 26 YLRHILH 4541
ST BK R L TE B 2P G PUIRTE SO hR
e, R 2 BSA Y PBS, K B Al AR iC B A B i il S A6
T, 2~8 CHREEIRATEH

1.2.3.3  fillisn S prfE e gt kR 2 bR
W55 B I RO A B vk B 050.5.1.0.2.0,
4.0.8.0.12.0 pg/mL A FK K BRI EIRHER . K
FH PBS % 25 e B BT oK R B AR TRV 2E 1T 80 184 e, LA
BEIEARER -SRI 2 1V FE4MR A BU100 pLIR &k
AR AR IARESL JEHT 15 min 5 B T T 565050
SRR 28 (test, TER) FIF 2k (control , C £k ) (Y 2¢
HeA5SAE, TICAH RPN ARFR | B KA SRR RO B A B
AEFR , R DU Z5K logistic BERIBLA 7 bR i 26, -
PR oA SE R LR, B TRES

1.24  BRKR BB RIE E T 0 7 2= 7
12.4.07 REUEMEHIER S e BR8N RIMS B
S AT BE VA VA T A R ™, B0 pe/mL
WEBOM AR R REAAL, 3508 1.2.3.3 500 N s JTEK:
I, AR PR v 3 A5 38 20 200 2 18 5 315 20 Yl
gE LRI () bR IERE (s) , RAn—2s T8 25 AR Rl 57
R RR  FBIN G bR 2R AR A BRI
MSE 3 U, 43 TR R BEAEAS T/C B A (%) it
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i 2% (standard deviation, SD) F A X #5 i i 22 (relative
standard deviation, RSD) , ¥ RSD {H < 15% %f W 11 f% {55
TRk A R i) S M Bl | R R
1242 fE%E SRHAC S WPK R 252
B4 2R, 43 6 B2 R 2 wg/mL .8 wg/mL [ KR
SERRIEIRCGIEA TR, AR R AT I A 10 Uk, TR R
R B BT oK R B S 2 B . RS %% B DL RSD R, 1T
NS W

RSD=SD/ % x 100%
Herp, %o 10 Y 5E T/CABL A S ARSE 24548, SD Ry b i
25 it AR B A Y RSD UL RSD < 15%
G5
1243 R CRRDK-R SRR RS 70,35 pe/mL,
T3 B I 2R A R a2 XTI (O pg/mL) o 4510 pl 5
100 L G 32 B K S PH PR AR TR A0 Ch SRR fin 1
R RRFR L <10% ) , AN TInbs K7 52 2005 S Tk,
SIS (R) o AR
_ C—C,
HP COMMIAR G SEIER BE | Co R IR B2 B RE AR (1)
R LA IR (2SO BRI A2 AR5 ) | C e M ERIS ARV
S BRI (S 56 2 o R £ A
WY (GB/T 27404-2008) 44T -
1244 FRSEPESCE 43 ECH R VE A | Sk A BR R
FW R AR R ARSI BRI R R
FHEX P25 BORR IR, Vi B 152 O 45 1 I R B o I 245 ¥k
JE B4 2TAR AR o3 AR B 8O A% S A TSI , R4
SEINSE 3 UK, W45 FE SRR AR I BT 45 T/C S(EAR A B
HERNEZR , THEAS B R AR BE , AT B R L2t e
PEJEHTRTIN AR E AR S5 04 2L B kA P 25 9 28 L
NAF L. AT LT A th R (0.22 pg/mL) , M)
TN TCAE SR, WA 4 S v R
1245 RYERENE R SLR T 1T IR IL4U5k
FRIRAAERE o R IR — bl 4 B B oK s 2t
PEEHHRACS I ML, e A AR AR TE A8
BHRAFE , — 28T 50 CHUR T ORAF 28 d, HEF T & ik
SEHG s 5 — U E T E AT EIURAAVE XTI, 435
FESS 0.7 .14 .28 d BURERE I , SR FHRE S A BEVRIEA T R
DS BB RS 3 IRE A ISR T CAF 5 1H,
T T/ICAE IR 2 , 275 PP SR e
1.2.4.6  FEAIGIR EATSLEE W4 83 (il Bk R 2 H 24
B B MG R FEAS , AT MR 25 FAR G R A W
R FH WA €0 1 — R R T 1 R A s A o [m] BsfRe

R x 100%




AIES 2026 5% 4855 16 88

ENIETAE VAP i k109 = TR79.0 Bl e = =% N [ B3 2 o U8
13 Giitsehbs R H MedCale22.019 2. M4 (A
A2 W R0 4 AR T8 ) (2021 4E55 72 45)
FEREAR T . K FH Pearson A 40 BT 98 6 Sz ST v
55 A I BT oK A L 0 2 B 235 SR R OGO R
iz FH Deming [R1J= 3004 P FRAG I 7 vk A [RDA . SR
Bland—Altman 4347 2 A7 R 4L ARG I 485 SR () — o, 914
il A

2 #R

2.1 FDRRESSEURIH & X6 s TR ROk R
EE-OVA B FK R 5 -BSA HTJ5 53 AT 205 4k
KA, A AR 2. SRR 2R 2k E
I EAE, PRI IER 400 0 8 S 4 il DA 37 A A= i %
UMK BT 58 P IR 25 2

4r- — PRk A
..... BTk 2 —-BSA HiJ5

...... Bk £ -OVAPLE
maames (‘)VA

e

200 250 300 350 400
P (nm)

1 BSA AL A A F 5 OVA S BRI 8 .
B2 Bk AR AT 5E ey R s oK 1 g

2.2 BK-R RS REDUACE AP E R BN E 400
Al A SE UG , 4 HAT 5 R ERISA 325 % 5% |, i 2h3k A5 2
R AT AR S 1 2 A B X )R I B B e AR 11 24 2 98 24
Mo 15 HUATE 1:8 0007 BT 1 1Cs 4 5.99 ng/mL, 25
AR R R BN 19 1Cs0 M 6.28 ng/mL. T2
PEJZHTERT PR R 2 ARG ISR i s B0, To 75 4 5
FANIPUR S A e 2 SR TRl & & .

2.3 PR B OO E kbR et 2 R
SF R B R AR IR ARSI, R v B AR 3 1k, A
TCIE, RIS E logistic FAMLLE  AnifERTZE WLIE 3. 101
P57 - y=(A-D)/[1+(x/C)"1+D, Ky J T/CAE, x bk
REMFEHEE (pg/ml) o BIHSE: A=9.12,B=1.41,C=
1.27,D=0,R=0.99 A B R 4T, 1C5=1.27 pg/mL.

2.4 TrESEIT

241 REPEMLHEERE X0 pg/mL 2 HEEMHER

0 5 10 15
B AR 2R (ug/mlL)

T T/C AR A I 20/ P R PO 1551 ML
B3 Bk B 5 G AT R s v fh 2%

Rl 20 1K, 4% x-2s THAASHE R 0.22 pg/mL. HEH7
I Fr o 2 1 45 MR BEa , A5 R BE RSD ¥ < 15% , 4k 1k
JEFIN 0.5~10.0 pg/ml.

242 FEEE ETRE (2.8 pg/mL) FK-R 2 A
i RSD ¥ <8.5% 5% i R

243 R, RN 97.9%~100.3%  FF S HRIEESR
244 PR BRRREREAKEIA AT 0.22 pg/mL,
PRI A R e S R AT

2.4.5 RAURREME R R e MR R Rl
G AT USRS W B T = AR 50 °C e RS
A7, TH50.7.14 28 KR 2 pg/mL I 8 wg/mL BYFEA
PEATREI , 25 T/C LB . £ B [E]LE T/C HE 555 0 K
A HCAR 22 359 /N F 10% , 3R IR AR S AE 50 Cn 451
TEAARRE 28 d, HA RAFRRE P, nl i e i i
B SR PR R

2.5 PNAHIEEHTIE S TSI BT K AR B I R AR A
ZE R Deming [7] 4 AT STV E L s Re Rl SIS
2 A 2 v B A 18] U 5 R A y=0.223+1.008x , H: )
%k 1.008(95%CI :0.936~1.080) , #1541 0.223(95%CI :
-0.024~0.470) , XF 4 A\ Ge it 09 B s i 47 434, r=0.985,
FERHBR R R 96 G2 2 BT ki 45 5 5 i vk i G
28 AR e, WK 4. Bland—Altman — 2 PEAT,
97.6%(81/83) FIFEATE 95%—Fr 1k FLFR AE Bl P , 25 9
PRIFR 5 — SRR as, WAL S .

3 it

ARG EE N T —PfepR s RS K R AL 2 ik
JEW T . SRS AR L 1207 S 5O
P R RAEALFAEA I B W] A3 AR AR A B 72
A B FRAE (B RE AR, A6 I SR B s LA M e S
I, 1Cs0 "4 1.27 pe/mlL, ZeM3E R 0.5~10.0 pe/mL, K i
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PO )2 i (png/mlL)

y=0.223 +1.008 x
n=83

0 - 5 10 15
B (ug/mL)

B4 2OL B R Mk 5 m RS vk A oK R AL I 2k Y

Deming [A] 5 4]

P A 0.22 pe/ml, K % i 35 <8.5% , [0 IS %4 97.99% ~
100.3% . 5 5 FRBATK AR 2 25 A0 2L R A5 FH 24 41 56
LYY TCAE I o AT AL B AR [RJ S AGI , KR
ARJE T B REAR BRI S TR] 6 A2 TR BT R LI RAS:
B8R R R A T 5K, B T2 B PRI FH AT 5
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