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Application study of novel quantum dot fluorescence immunochromatography for
the determination of serum amyloid A
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Abstract:Objective To investigate the application of novel quantum dot fluorescence immunochromatog-
raphy for the determination of serum amyloid A (SAA). Methods Using the principle of double antibody
sandwich method and quantum dots fluorescence immunochromatography technology to prepare SAA detec-
tion kit with Dinitrophenol (DNP)-Bovine serum albumin (BSA) system as the control line. The feasibility of
using the DNP-BSA system as a quality control line was evaluated using the chicken IgY-sheep anti-chicken
IgY system as a control,and further improve the performance of the reagent kit by optimizing the coupling
conditions between quantum dot microspheres and antibodies. Evaluated the blank limit,detection limit, linear
range precision,accuracy, specificity, stability, as well as clinical samples determination of the kit. Results
The SAA kit using DNP-BSA system as the quality control line was less affected by the concentration of inter-
fering components, had high stability, and good thermal stability. The optimal coupling effect was achieved
when the coupling ratio between quantum dots and SAA antibodies was 100 pg/mg,and the coupling reaction
solution was 25 mmol/L 3-morpholine propyl sulfonate pH 7. 4, and the coupling ratio with DNP-BSA was
100 pg/mg and the coupling reaction solution was 25 mmol/L morpholine ethanesulfonate pH 6. 0. The detec-
tion limit of SAA kit was 0.5 mg/L;the linear range was 1—200 mg/L,R*=>0. 99; the intra assay precision
variation coefficient (CV %) <5. 31 % ,and the inter assay precision CV % <.15% ; the recoveries in the low,
and high concentrations were 101. 42% and 98. 83% , respectively. When hemoglobin concentration <<5 g/L,
bilirubin concentration <<0. 15 g/L,cholesterol concentration <<15 g/L, triglyceride concentration <<10 g/L,
SAA detection results had no interference. The stability of the kit was good when it was stored at 50 C for 21

TEE B RANI 2 B 5T AR AR 32, 2 S T g IR AT R R BT . = B {5 1E#& , E-mail: xuan@qust. edu. cn,



E R i E¥ e 2024 £ 8 A% 45 %% 16 3 Int ] Lab Med, August 2024, Vol. 45,No. 16 + 2011 -

days. The kit is highly consistent with that of Roche’s SAA electrochemiluminescence kit in the simultaneous

detection of 67 samples. Conclusion

The sensitivity, linearity, precision, accuracy, specificity and accelerated

stability of the SAA detection kit can meet the requirements of the kit. Compared with Chicken IgY-sheep an-

ti-chicken IgY,DNP-BSA system has better independence as quality control line,and has better accuracy and

thermal stability.
Key words: Dinitrophenol;

phy; serum amyloid A
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F BT TR H RE 1 R A 0T FE S i 167 8% L B Y R
DL RAR G W A A S S, o — 2 T A D Y
R PRI AT A H AT R T RO R R
Pl & ML TER RE TR A A K IR 50 & i R Y R
B2 HFEDR 1gG FPi i 1gG XY IgY-FHi0 IgY
R4, WELEW 1gG 1E R i L id L & BRI R A A
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SCE A 3 180. 50 4.72 3197. 29 9. 3 131.29 8. 77 3 106. 07 9.03
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R : SAA HUABIRIR LL 1 100 g/ mg i, T/C{H
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I, C RS AR LB 100 pg/mg, WK 3. 4 T
PREHB B ZE wh i MOPS pH 7. 4 BF, T {9615 5
T v L e o o i IR IO B A5 C R BB K 22 b A
MES pH 6. 0 it} . C HZEAE T e H CV 85K,
WL 3,

sl BEXEE 5
20 pg/mg
50 pg/mg

7F 100 pe/mg
150 pg/mg

6 200 ug/mg

1 5 10 50 100 200
SAAHLE IR (mg/L)

B2 THRIBHILGIERER

®3  CEHRIEEEKLHER

{8 5% Lo i) x s CV% R%
20 pg/mg 769 59 7.72 27
50 pg/mg 1290 87 6.76 24

100 pg/mg 2 141 159 7.44 23

150 pg/mg 2 474 365 14.76 61

200 pg/mg 2 223 428 13.27 41
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w o w w [a2] (%24 L%}
= = = = o o -] @
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Bt 5 B DO FHRE TS . T EM CEZOLES
e e ok AR g, E 2 B -k BB i 25 mmol/L B,
TAH 2GR 5 Fem H M C H ¥ E A HFm L
4,9 H B F Uk EE =35 mmol/L B, T #4F#1 C 454t
FER OB TSR R, 2 IR E B R R
EidEmasSHELEEZE, WL ESE 25 mmol/L
MOPS pH 7. 4 fE0 T HREHE B , £ $E 25 mmol/L
MES pH 6.0 fEk C HEFHEM .
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M % 2245 B T HAEHMEC L 6 R 100 pg/
mg . MBI N N 25 mmol/L MOPS pH 7. 4;C &
FHEIK B R 100 g/ mg, HHE SN R 25 mmol/L
MES pH 6. 0 Fsf { B350 5 fe 2
2.3 FRAEMZRMLTH bRdEM L WK 5. LA
R Y=—0.000 2X*+0.082 1X —0. 035 3,R=
0.999 9,

0 . . . .
0 50 100 150 200

SAMTLIR IR B (mg/L)
& 5 IREMELLFER

2.4 AR SRR T4 R

2.4.1 R KRR 2, 5 25 [ BR &5 R R T
TG e BE Ry (0. 198 0. 042) mg/ L, il 25 11 bR
LoB Al i€ K 0. 282 mg/L. XF 5 ALk B A A A5 )
GER LR 4 X AREWRE N 0.5 mg/L WIFE T ESEE
EIESER, BUAEE10% N, H CVYU<<15% . ik
R LoD 29 0.5 mg/L,

x4 RAERHBRNELER

PR (mg/L)  x(mg/L) s(mg/L) CVY% B%

0.1 0.079 0.053 67.09 21.17
0.2 0.237 0.105 44,43 18. 43
0.3 0. 320 0.065 20. 31 6.69
0.4 0.371 0.075 20. 15 7.18
0.5 0.465 0.065 13.94 7.03

2.4.2 ZMEXIE A E S IR 28 P X 8] i 5
F130% (1~260 mg/LO)ME 3 WA Y K 1. 02,
3.44.6. 54,11, 49, 28. 32.52. 62.89. 35,124, 53,
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180. 75, 206. 09, 264. 74 mg/L, & H & Y =
1.009 5X—0. 140 5, R =10.999 4, MWL RHHE T
SAA B PEIXH] S 1~200 mg/L, I #4722 ¥ X 1] 1)
AT D MR | R DR 7 W e 112 i o R T A S |
JY=1.0226X+ 3. 088 2, R = 0. 997 3; Y =
0.962 2X —0.700 6, R =0. 997 7;Y=0. 975 8X +
4,081 3,R=0.998 5, HZER 0, SAA {57 & <k
PEIX ] Y . R =0. 990 0,

2.4.3 KEWE X SAA KR ) & 4R W E (10
mg/ L) 7K P FF b R I 25 SR, vk B R (100 27 £ 0. 53)
mg/L.CV %R 5.31% AL R % R 14. 85 % 5 Xf i vk
BE (50 mg/L) 7K B i A I 45 L vk Bl (54, 06 £
2.25)mg/L.CVY% R 4. 17% tIa R% K 14.74% ;3
HAF & CVY<<10% LB R %6<<15% . & B kS

2.4.4  MEFREE 3t SAA R SN AR U R A

M BY%H) = ¥WTE£15% . H R RHTE 95% UL |,
AR A 95, 2606, B w105, 9126, F ¥ 1A i R R
100. 12 %5 » & WA SCRIF ) ) 350) S (B vty . L 5.

Bl XC+1.965 M (49.567+5.104) mg/L, fEIMLE
FIW <5 g/L, ML R ¥k BE<<0. 15 /L, JIH [& f vk
FE<10 g/L, Hil =B 15 g/L i, SAA K6 I 2%
JRAHE L E S WK 6,

2.4.6 JEEFCEME  WIEACE R 50 CTHUE 21 d W
BUHIAE T £15% , R & B A B miR e .
W7,

2.4.7 IEIRPERRERUE SR A SCHERI A SAA i F)
&5 Roche ) SAA HL b2 KOG & W 25 Kl 67
B IR FEAS 25 3 WL 6, R PE A IR 2l Y =
1.006 2X —5.002 6,R*=0.970 8, R=0.985 3, M
PR A R LA T R A DG

& (mg/L)
N
8

—-

o

o
T

DNP-BSAZ 4t 19 FRIE £ 1Ok 37

£5 EORENELER °I
W Lk x(mg/L) BY% Bl %) 0 50 100 150 200
R 10 mg/L 25 14t 9.770 —2.30 97.70 Roct‘e#}ﬁﬁﬁ@(mgm
6 A 2 R 2 R R E
524t 10. 395 —12.65 103. 95
EURE 10. 261 2.61 102. 61 * 6 TERFTHEEER
FHRE 50 mg/L A 1L 47.765 —4.68 95. 32 i iz 2EFA S TEAR 4 SR S SR
ot 55 953 009 105, 91 14125 S{%E XCIM2E 0102 0.465 2,101 1.428
3 A7, 628 —4 74 95. 26 HEWE XC 2 2,820 —4.843 —1.861  8.003
liEEaR HEE XCMZE  —0.144 0,499 0.571  0.494
2.4.5 THRBEONEBERE  SAA KE N 10 S XCMm% 1586 3.227  3.414  11.776
mg/L B, 5 1 SR A W E 20 R0 BN i =i HGHKEE XCMmz  0.391  0.382  0.280 —1.419
(10.150£0. 419 mg/L, Bl XC+1. 965 A (10.150+ SR XC 2 1502 1314 —5.071 —6.552
0.82D)mg/L;SAA ¥ E N 50 mg/L B, E 1 SR JEREE SIRHE XC 2 0484 0.795 —0.919 0,984
AWM E 20 WM M (49, 567 +2. 604) mg/L, S XCRZE 0306 L1122 7.667 12776
x7 RAEmEREEREER
74d 14 d 21d
W (mg/L) 0 digth T/C
Wil T/C @ik T/C BX% il T/C @i T/C  BX% Wi T/C @ T/C B%
1 0.068 0. 060 0.058 —3.16 0.063 0.059 —6.51 0.062 0.063 0. 64
5 0. 590 0. 544 0. 507 —6.66 0.526 0.509 —3.25 0. 524 0.527 0. 65
10 1.034 0. 969 0. 960 —0.92 0.968 0.932 —3.74 0.902 0.963 6.75
50 3.472 3.394 3.334 —1.79 3.081 3.257 5.71 2.984 2.974  —0.33
100 5.079 5.461 5.421 —0.72 4.381 4,437 1.29 4.912 4,707  —4.17
200 6. 300 6.046 6.021 —0.42 5.553 5.422 —2.35 6.145 5.799  —5.64
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Tl PR T2 T2 1 CRP s 2 P IR e Sz o7 o2 4 i
AR RO 7E R R RN 2 Wb BA 2 Wi
- AT I PR b SR FH I A 4 ok | ol 1Bk G 938 W8 fF 3k
B GRRE L Pk | R OO E AT IR AL 2R RO TE R
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i T3 2wk DB YT LA IR 55 R R I . 2O
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B B8 7 (485 5 S P o, (LR R 38 T A 3L 2 R YT
LR iz 4l

AT FEHE F T 26 6w BE i L AR A Mk A, P A RE
158 S AR R BRIC O 7E s 4R  k  1vE
T DNP-BSA &%, i — 8T Tk F & . 5
S A DU R) 2 BERCER M ARIC . LAY Tg Y-SR P08
IgY RGN N RGN SAA 65052 ik
T G AH E AR SO a3 R R A R e TR &
fa g BN 37 CHUE 14 dJg B%II N +24.5%,
PETFE 50 CHLE 21 d 1 B Yo fih 7% . K iE
T TR & RO RS, B R R
DNP-BSA RA LAY IgY-FH 0 1gY R 462 W &%
i 5 /)N, o M T 4F , DNP-BSA 2 484 S G #5 2% 1 X
IgY-£Hi09 1gY R4 Moy, Xt = &
FA IR R A o 4 2R 1 e 6 T 25 ) 2R R R S R R R
EME. SAA IEWAH— M 2. 33 mg/L, YA A 74019
SYHREE S . A 2 K S 5T & B, DNP-BSA R 48
FE I 52 N [ ¥ B 1 B B, 6 B A S 1 R s P
FEIEH R DNP A B %A i T 05 A M EeE T, A
EjREA o T P 0 AN e S v oA L NPT sh W B A A
FEA AR S L R R SR R S B AR R T
e R st . 3 — 2848, T ok i 2 il a5 H A 0T H 1
TG E AT IR S B AL TR Yk B o A R )
AR A OB AL T A R

B T3 BT A AR 0 R RE DL AN L R BR R R B A8
X7 A R 0 2k PR e Al e AR A K R . (B 2%
AR RN A IS S T B R SUTTE , X AL 2
TR 4% 0 R B0RE R M S L o 2 IR R IR BT REIOAS 5
S A IR ) 2% I K B R A E L PR I R S
H LR AU IS PR I A I LG 1 L 2% v R S
pH MBS T B8 F T SAA FRiC H1 /K F1 DNP-BSA
3l FH PR 28 vh 45 1 . FE S HE AR IR T il 45 19 SAA
s 7] £ 2% M 1 98 (1~ 200 mg/L), [B] g K
95.26%~105. 91% , HE T CV % <5. 31% ., SUPI-
ANTO 255 57 (0 135 FE A FERR A S8 AT LY
IR 90, 98% ~109. 17% M E ZHCV %<8, 46 %
I, @i 5% A SAA A L2E 5 3k i Rl A T
67 il Il PR 4= M A A, HL 25 B G HIE T A SCAIF ] 9 1 A A
MW & A S R B — k. B EIA )
FRIER IR R FEA S A B, G T R R EAER

Bk,
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O OE.BR 220222023 F LA RBRFEFEHRELEILTFEF P OREGHARBERLET
A LA RBRBFEGRIL, B A ZH R R R Hae AR FRE, B SWAATLETAE. T
A BB A R AR A TR OL L A A 20222023 IR BRGRATHE L AR R LA, 5 5 i T R AN & fe
AR AT 2023 F W AR BR R E S TR R RS R RS TR R R R 0 AR 7 R 6
MM, SR 2022.2023 FARRAERBEMNEREZ P AFTRARBRERLE LT, BHELE 0
BE TR RRR SRR GBRAEN AR RRE, 2EF AL FEL(P>0.05), REFEEFTAHRERER
R BN ELE, 2F A4 FEL(P<0.05); 5 A FREILER, >5~10 ¥ B X FRARBER
JRAZER A PP R R F, 2023 F 2—12 A W AR BB E AR AR MR E (50, 91 %) A B & T W AR B RFE R
AR A E(28.73%) . £F A LT FEL(P<T0.05), &if 2022 FEHILERABRARRFRLE H%E,
2023 A 2 RV R B R R L S, T A R B R A R B R A ) FR b R B A O vk 69 R B T A PT £ 5T
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Epidemiological analysis of pediatric influenza in a medical center in Shanghai from 2022 to 2023
ZHENG Jianxin . SHEN Huiying # ,DING Miao ,CHENG Juan®
Department o f Clinical Laboratory sShanghai Children’s Medical Center Affiliated to
Shanghai Jiao Tong University School of Medicine ,Shanghai 200127 ,China

Abstract: Objective To analyze the status of influenza A and B virus infection in patients admitted to
Shanghai Children’s Medical Center Affiliated to Shanghai Jiao Tong University School of Medicine from 2022
to 2023 ,and to provide scientific basis for the adjustment of influenza prevention and control measures in this
area. Methods The positive status of influenza A and B virus antigen and nucleic acid were analyzed to deter-
mine the prevalence and dominant types of influenza in 2022-—2023. The peak of influenza A virus infection in
2023 was analyzed by antigen detection and nucleic acid detection,and the positive rates of influenza A virus
detection in patients with different genders and ages were compared. Results In 2022 and 2023, the majority
of patients were infected with influenza A virus. There was no significant difference in the positive rate of in-
fluenza A virus antigen and nucleic acid detection between male and female patients (P >>0. 05). The positive
rates of influenza A virus antigen and nucleic acid detection in patients of different ages were statistically sig-
nificant (P<C0. 05). Compared with other age range,the positive rate of influenza A virus antigen and nucleic
acid detection was the highest in patients > 5—10 years old. From February to December 2023, the positive
rate of influenza A virus nucleic acid detection (50. 91%) was significantly higher than that of influenza A vi-
rus antigen detection (28. 73%) ,and the difference was statistically significant (P<C0. 05). Conclusion There
is no influenza virus infection peak in 2022, and there are two influenza A virus infection peaks in 2023. The
positive rates of influenza A virus antigen and nucleic acid detection are different due to different detection
methods.

Key words:influenza A; influenza B; influenza virus; children
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