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[ Abstract] Objective: To establish a real-time fluorescence quantitative polymerase chain reaction (PCR)
nucleic acid detection method of human parvovirus B19 and validate the method systematically. Methods: Specific
primers and probes for the highly conserved regions of the three genotypes of B19 virus were designed, recombinant
vectors were constructed to prepare reference-grade plasmids, and B19 quantitative amplification standard curves
were established. The linear range, accuracy, precision (repeatability and intermediate precision), detection limit,
specificity, genotyping and anti-interference ability of this method were verified. Results: When the quantitative
reference range for B19 virus was 1 x 10" ~ 1 x 10° IU - mL ™", a double logarithmic regression analysis was
performed between the measured values and the theoretical values, and the regression equation R> =0.980 0
showed good linear correlation. The deviation between the detection values of B19 standard substances at two
concentration levels of sample 1 and sample 2 and the target values was< 0.5 lg value. The CV values of B19

positive sample 1 and sample 2 for intra-batch, inter-batch precision confirmation and continuous repeated detection
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precision confirmation were both <5% . The detection limits of NSI and VPI genes were 57.8 and 5.78 IU-mL ™",
respectively, with a detection rate =95% . Three genotypes of B19 virus samples can be effectively detected. The
plasma of seven non B19 pathogens, including hepatitis A virus, hepatitis B virus, hepatitis C virus, human immuno-
deficiency virus, human cytomegalovirus, hepatitis E virus and Treponema pallidum, was non-reactive and had
good species specificity. At the same time, in the presence of seven other concurrent pathogens, the positive samples
were stably detected, and the B19 nucleic acid testing method was not interfered with. This method was non-reactive
to common plasma interfering substances, including hemoglobin, triglycerides and conjugated bilirubin. Meanwhile,
in the presence of the above three common plasma interfering substances, B19-positive specimens were stably
detected, and the B19 nucleic acid detection method was not affected. Conclusion: This method has strong

specificity, high sensitivity, wide linear range, good stability and reliability, and high accuracy, and can be used

for the detection of human parvovirus B19 nucleic acid in plasma.
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PEHMBRE 2026 F35 35 5 16

1755

r



Chinese Journal of New Drugs 2026,35(16)

4% T
g EE:E 9% B8 05 HaysemE g PSR PeR R SRk I T S5 S I 5 7
ks
Ct 8 /(:()pieS'mL_l X Bl /IU-mL ™! Xt B (e /IU-mL ! i R B
L5 28.912 817 1.17 x 10" 10.066 621 79 1.00 x10° 5 1.12 x10° 5.048 008 085
L6 30.610 015 23 4.57 x10° 9.659 709 717 1.00 x 10* 4 3.83 x 10* 4.583 543 53
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Ja L RLA SRR e KO 0.374<0.5, 77 & 25K
(W 9) o M VPL F N 5]y MR B[R % 84T,
KIS U, LI e B vk R X R 25 (E
(PR B NEURE A R ) fe R <0.5, 754
ER(WFE10),

RO NSI HETHE BIEEE

Sl ERUESE| H 5L AP DU H 26 95 DL %K 993 7 i B2 TS B T B PRI T AR B SO v B S e

Ct /copies-mL ™! Xt AUE Xt A (E /1U-mL ™! Xt A (E VR X (2 (E
PC3-1 21.049 676 26 2.47 x10° 8.391 819 237 . 889 380 877 7.75 x 10* 4.761 927 838 -0.127
PC3-2 21.062 036 51 2.43 x 10* 8.386 111 695 . 886 604 728 7.70 x 10* 4.761 927 838 -0.125
PC3-3 21.006 547 93 2.58 x 10° 8.411 734 426 .899 067 625 7.93 x 10* 4.761 927 838 -0.137
PC34 20.980 890 91 2.65 x10° 8.423 581 959 .904 830 265 8.03 x 10* 4.761 927 838 -0.143
PC3-5 21.028 944 02 2.52 x10% 8.401 392 678 . 894 037 399 7.83 x 10* 4.761 927 838 -0.132
PC3-6 22.731 405 89 4.12 x 107 7.615 254 02 511 659 555 3.25 x 10* 4.761 927 838 0.250
PC4-1 24.688 816 07 5.15 x 10° 6.711 388 959 .072 019 59 1.18 x 10* 3.761 927 838 -0.310
PC4-2 24.821 120 58 4.47 x10° 6.650 295 262 .042 303 616 1.10 x 10* 3.761 927 838 -0.280
PC4-3 23.255 099 61 2.36 x 107 7.373 430 174 .394 036 437 2.48 x 10* 3.761 927 838 -0.374
PC44 24.402 278 26 6.98 x 10° 6.843 702 316 . 136 376 807 1.37 x10* 3.761 927 838 0.028
PC4-5 26.192 444 48 1.04 x10° 6.017 064 793 3.734 300 316 5.42 x10° 3.761 927 838 -0.310
PC4-6 24.689 894 99 5.14 x10° 6.710 890 749 .071 777 26 1.18 x 10* 4.761 927 838 -0.127

Fz 10 VPI AERA B 5 UE B

s ERSERES] [ERNE Sk NG v QN E NV ERSFSEZ AR 4 973 7 TS T I R FRISEREE B SO v S R

Ctfy /copies+mL ™! Xt BUE X BE /IU-mL ! it $ 1 e i X B 25 18
PC3-1 20.131 392 16 5.02 x 10" 10.701 132 97 .978 974 116 9.53 x 10* 4.761 927 838 -0.217
PC3-2 20.286 828 36 4.45x10" 10. 648 372 98 .947 581 924 8.86 x 10* 4.761 927 838 -0.186
PC3-3 20.031 112 04 5.43 x10" 10.735 171 23 .999 226 883 9.98 x 10* 4.761 927 838 -0.237
PC34 20.105 386 73 5.13 x10" 10.709 960 04 . 984 226 222 9.64 x 10* 4.761 927 838 -0.222
PC3-5 20.247 932 43 4.59 x 10" 10.661 575 5 955 437 42 9.02 x 10* 4.761 927 838 -0.194
PC3-6 21.562 917 07 1.64 x10" 10.215 227 9 . 689 860 603 4.90 x 10* 4.761 927 838 0.072
PC4-1 23.782 943 73 2.90 x 10° 9.461 680 281 .241 499 767 1.74 x 10* 3.761 927 838 -0.480
PC4-2 23.859 225 59 2.73 x10° 9.435 787 79 226 093 735 1.68 x10* 3.761 927 838 -0.464
PC4-3 23.451 447 17 3.75 x 10° 9.574 200 75 .308 449 447 2.03 x 10* 3.761 927 838 -0.547
PC44 25.534 872 69 7.36 x 10° 8.867 019 894 .887 676 837 7.72 x 10° 3.761 927 838 -0.126
PC4-5 23.746 981 3 2.98 x10° 9.473 887 07 .248 762 807 1.77 x 10* 3.761 927 838 -0.487

5 BEERIE

N/ RE B19 PR i o BHPEREAS 1 AN
PHPEREAS 2 fii ] NST JE IR 51 4 A4 4T 3 2 Kl 6
WA CV S KA 2.597% 1] CV B K {8 4>
BN 3.221% F13.586% , ¥ <5% £ & Rk (W%

11) . ffiffl VPI S5 9 MR EF T EZ KM 5 %, it
P CV 5 K AE R 0.723% , 18] CV 5 K {H 5 3 K
2.704% F13.550% , ¥ <5% , 75 & BR (0LF 12),
Wi BRI ok A A R
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R 11 NSI K% 5 56 0F 5E

FE i SH Kz Ci {5 R G
ErRe itk | 2 E3H HEWIE #itys SO ditpy RSD/%  HitiE¥(H fitla) SD - 4itiE RSD/%
BIMEREA 1 1% 21.076  21.087  20.986  21.050 0.055 0.262 21.310 0.686 3.221
2% 21.115  21.084 20.987  21.062 0.067 0.318
3% 21.014  20.993 21.012  21.007 0.012 0.055
4% 21.025 20.999 20.919  20.981 0.055 0.264
5% 21.083  21.025 20.979  21.029 0.052 0.246
6% 22.050 23.072 23.072  22.731 0.590 2.597
BPEREAR 2 A5 1% 24.629  24.651  24.786  24.689 0.085 0.345 24.675 0.885 3.586
W2 24.806  24.955 24.702  24.821 0.127 0.512
3% 23.228  23.301  23.236  23.255 0.040 0.172
AW 24.356  24.485  24.366  24.402 0.072 0.294
5% 26.194  26.225  26.158  26.192 0.033 0.127
B 6% 24.706  24.701  24.663  24.690 0.023 0.094
F 12 VPI K% B ik B
FE i S K Cufl EAE
It it AL 2 EI3A HENISE # SD 4t RSD/% k1] B4l fit/a] SO #it[a] RSD/%
BIVEREAS T 513 20.084  20.258  20.052  20.131 0.111 0.551 20.394 0.552 2.704
2% 20.452  20.240  20.169  20.287 0.147 0.725
3% 20.072  20.041  19.980  20.031 0.047 0.236
4% 20.140  20.131  20.045  20.105 0.053 0.263
5%  20.411  20.205 20.128  20.248 0.146 0.723
6% 21.541  21.566 21.582  21.563 0.021 0.096
BIMEREA 2 13 23.922  23.695 23.732  23.783 0.121 0.511 24.075 0.831 3.550
2% 23.952  23.818 23.808  23.859 0.080 0.337
3 23.486  23.477  23.391  23.451 0.052 0.223
4% 25.555 25.610 25.439  25.535 0.087 0.340
5% 23.673  23.850 23.718  23.747 0.092 0.387
6 ERFESBIIE F 13 NSI B:[H 43 RUBGE 45
NZE 20/ 95 B B19 9 8 40 AL HE A1 AU Cu
B A G o T3 Cof CV/%
2 A 3 RUH MM SRR A (BRA 1 AR 2 FEA 3) H BIw W2k B3R
B 2 7 e K T S L P VB A bR T JEB 1 25.931  26.946  26.520  26.466 1.926
. - i JEF 2 28.139 26,990  27.195 27441 2.232
M3, KL 1R 2 3 Y P i bR A R ) 45 W 27058 27400 26961 274 60
TEB Ry SO i NST 51 ) RS R, 3 b 2 [
BRI Z A CoH A CV 20518 1.926% .2.232% .
1.820% , ¥ <5% (W3 13) ;i VP1 519 FR £t ® 14 ij fﬁﬂ%ﬁ%
Kol 3 RE IR TSR D CV ARSIy RS o el v
0.816% .0.504% .0.871% , 3] <5% (W3 14), i JEE 1R 27.743  27.295  27.549  27.529 0.816
B ARSI 5 2k AT LA IE A R I Hs N 2R 4 /N e B B19 JEF 2K 27.683  27.836  27.557  27.692 0.504
(3 L e JEPI 3R 28.193  28.262  27.808  28.088 0.871
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7 KPRIEIE

K B e BE N 40/ ik 7 B19 PR A% s 1fE W) Jo
HEAT R F B (R PCL ~ PCB) ANk K F H &
R 3 U, LUK AR Jg 25 B ok IR, B9 B 1f ¢ A5 A
BAPE X B8, B AR AR 5 5 BT i 3R %0, AR A
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Ve BE K- 43 5 d ) NST VPT 5 ) R 5t 5 52 K
W20 ¥k, NST EEPR K 20 95% (19/20) , e i B
H75.78 x 10" TU-mL ™" (WL32 15 132 16) ; VPI JLH K
HEN 95% (19/20) , KR 5. 78 x 10" TU - mL™'
(W17 f 18),

R 15 NST KGN BR 46 R4S

H 1 35 R 45 D5 ERIUE S EZANE ) 993 T 11k B2
FE o4l HiW3HE CufA ] » . 993 74 1 0 B N
/copies-mL oF BU(E /IU-mL
pPCI 16.324 578 6 6.38 x 10" 11.804 633 89 6.761 927 838 5.78 x10°
PC2 18.990 847 91 8.63 x10'" 10.935 859 27 5.761 927 838 5.78 x10°
PC3 20.233 669 28 3.40 x 10" 10.530 899 55 4.761 927 838 5.78 x 10*
PC4 21.736 396 79 1.10 x 10" 10.041 252 27 3.761 927 838 5.78 x 10°
PC5 23.876 764 3 2.21 x10° 9.343 836 984 2.761 927 838 5.78 x 10?
PC6 29.183 668 77 4.12 x 107 7.614 640 348 1.761 927 838 5.78 x 10"
pC7 30.630 723 95 1.39 x 107 7.143 133 283 0.761 927 838 5.78 x10°
PC8 28.992 684 05 4.75 x 107 7.676 870 627 -0.238 072 162 5.78 x 107"
7K 1 —
K 2 —
B 1 2% 1 30.369 720 46
B 1. 3 2 29.275 857 93
— s A Y BH P BB S
F 16 NSI il PR 5 4% 50 Uk 45 5
s ETRR/e 2w HIW %4 %5 %6 K TR
) &5 5 + + + + + + +
W/ R 8 9 10 11 12 13 14
LORIESES + + + + + + +
YH/ K 15 16 17 18 19 20
G ) & SR + + + + + _
+ o A LUK B B R0 5 — o AR Kt B R
Fz 17 VPI K PR 56 IE 2
B A Cufl H 1% 5 5 3% DB/ copies-mL ™" H A FE [R5 00 $500 %0 (i 5 T T B X B 1E 973 7 1 2
PCl1 16.200 642 9 3.09 x10" 13.489 367 78 6.761 927 838 5.78 x10°
PC2 18.850 355 15 3.33 x10" 12.522 672 33 5.761 927 838 5.78 x 10°
PC3 19.996 558 51 1.27 x 10" 12.104 502 55 4.761 927 838 5.78 x 10*
pc4 21.498 957 95 3.60 x 10" 11.556 381 63 3.761 927 838 5.78 x10°
PC5 23.570 610 68 6.32x10" 10. 800 579 83 2.761 927 838 5.78 x 10°
PC6 28.268 590 29 1.22 x10° 9.086 614 268 1.761 927 838 5.78 x 10"
pC7 37.723 958 33 4.34 x10° 5.637 008 999 0.761 927 838 5.78 x 10°
PC8 35.161 117 55 3.73 x 10° 6.572 011 108 -0.238 072 162 5.78 x10 !
7K 1 —
K 2 —
Gk 15 1 36.174 336 75
R 1t 3 2 38.626 015 98
— A B R
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& 18 VPI K IR S AZ B IR 25 R
i H HFIW H2Wl 3w %4 W S %6 %W
0 25 S + + + + + + +
WL/ IR 8 9 10 11 12 13 14
G ) 4 SR + + + + + + +
WKL IR 15 16 17 18 19 20
760 45 2 + + + + + —

o A LA B A 1 BT s — < ARt B A G g

8 HFRMMMTFMEENRIE
8.1 #¥IEALMA/NFE B mEEHFFFIEFR
B 45 R WoR AR T BT BR 7 FpAE B19 i i
PR 18 Ry A R e, Bl e e v R . TR A 7
Foft o AR [] IF A7 AR I, 6 NST F VPT 51 B AT K
I, B19 BHPEFR A REAS S At , B19 R RR AR I J7 1%
AZ A, H A58 BRZH AR L, A6 0 45 58 i 22 0 0 R
0.005 A1 0.043, < £0.5 x XFHU{E , FF 2R,
8.2 stx¥MAER.=ZBHMB.IFEFSHBILER
FHENHHR

iR LR 3 Fewy ULt 3 AR B AR
DA SO T S Bl VN1 7 7/ e e N
NSI F1 VPI 515K, 55 B19 FHMEFRAS iR 8 foe
Kt BI9 ARG 7 A 52 T4, 5 X BRAAH HE
M2t B 24504 0. 115 F1 0. 032, < +0. 5 x X5
1B, FF 520K,
8.3 XHA

B19 [HMEFRA 3 R E & Kl 25 R Co{ER CV 43
IR 1.535% H1 1.546% , 34 <5% , 754 R, 45 %
UL 19 F1E 20,

F 19 NSIFp SR T PEBE 1 Bk 45 2R

Kl G

oz 45

415 - - - - - X EZEH
55 1A %24t 55341t CV/% 5514 5 2 it 5341t ¥ME
it 4 18.313 18. 858 18. 444 1.535 3.52x10°  2.95x10°  3.38x10°  3.28 x 10°
s 41 — 0
Sl 1 18.567 3.25 x10° 0.005
e 5 A — 0
KA 2 19.346 2.52x10° 0.115
— AR Y BH P B S
R 20 VPI R YERIPLTPLRE S AR, R
- ] ] Hoi ] ] ] Kz 5 ) -
ERE 524t 55341t CV/% ERE 924t 55341t ¥ fE
X B4 19.135 19.717 19.304 1.546 2.31x10*  1.82x10* 2.16x10*  2.10 x 10*
9o T 211 — 0
FAAL 1 19. 130 2.31 x10* 0.043
P40t 4 R 40 — 0
A4 2 19.552 1.95 x 10* 0.032
— o AR Y BH P B R
- i A o 2H A 4 275 OB, 8 2o 2 ORI A bR

AHESE B X GenBank X4 %2 B19 i 7% 3 il Ak
DR 7R £ g B PR < DX BT S 1k 5 | A0 G R B
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T Hh 28 i 7 e [ bR B (TU) SR, i 7 — &
SEEERY B19 SR BRI A IR R o [A] i X #5719 B19
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FUEbRDRE % ) R BR R S v P TR EE T DL R
SR B AT 2R G0k B, 50 &5 R4 A oK
UE B A 0 5% 57 ) NSS40 /N 3 B19 K% g K il 3R
GERE SRR RO R RPN R R AT
FE W, AT T JRORE I NS A /N B B19 A% R Ao
W 55 A PR 20 09 2 T R Ak R & 9 B 5 A
BT ASBIE S SR LS AR 4 W A kR TR
— KB HR By PR s B 2 1 O AR S 75 Ak P 1) i PR o8 R
R ATl R AL, AT R R I N 2 4 )N
W EE B19 A TR 1Y K DU 55 oK, W) I Oy IRk i 2% rh
B19 Jig 8 i Ar 42 4t 7 — & B E Anifitk T =%
B 4 AR TR

A PRAZH F I E 58 R an A R & B19 AR
FRr 0 f 5 12 2 B ik R vl B I v R Y B9 1 £ B
%'10_1” JUESE T A% R /6 B AR (nucleic acid testing,
NAT) 7€ B19 ki il v i) W] 5 M, (B AR 2ok
FH B —¥EAR Y88 531, B19 5 B AE A SR AL & A1k 1k
o A P AT & AR TR R B B (g e
P A 22 25 18 18 9 AR A7 5 A7 T4 4 DB A A 0, T RE
S B0 T A SRR 0 R A% AU DR I 3K A A
A0 BER A I T A R T e AR 4 S Bl
VBT it )9 A G AU, X AR B R R B b AR TR
R4 MR B19 kRS> TR PR BT Y M A gk
e ) e O 1 AT 25 B1O e ) o R B A % R R
MEFEZEF AL,

MR AR 5 | W R T 20 BT AR IF 5% 1R 2% 0 B
N ) v ¢ S 11 R 31~ 2 1 O S 2 = v 197
il ATl Y S B 0 A T R T R [ T A AR R A A,
BT 1 b 3E 2ok 2R W AE R AR 4 B O 2 B19 R IR 40
NSI VPI 3X 2 APST ) i BE AR 57 X, B AU bR 3
HEUR R SEEL T X8 A% R A SUEE 1S 5 ek, B
— PR T TR R AR, N BR 2 TH A R IR
TREER AR 5] KA T R KU S 3 B v R AR &R Y
R ER AT SEPE . AR I R G LM 1.0 x 10 ~
1.0 x10° TU-mL ™" NSI VPI JLH A HZ R 435
7% 0.987.0.995 2, ¥ = 0.980 0; & W B2 43> % K
57.8.5.78 IU-mL ™", HL# R =95% ; #i 1 i
2< +0.5 x MBUAE, #E N AL R B RE CV (H 3
<5% , ] LAl 2 J5ORE I 2 I AR 0 A 1) i R ZEK
K I 2R G0 1 R Sk 5 B T A RE e R A T R il
T3 S % () 52 bR A I 37 5, P H ARSI g8 L AL
ROVATUT 955 T FhE UL 28 1A% 386 5 )5 AR JE 28 LR
NF 5 7E 5 b A A K e v B LT AR L
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45 G VMR LD R 45 3K T 404 o A7 i, 4 Be e e
ki it B19 BHPEARAS , 5% B2 fls 25 33 < £ 0.5 x X
B, AT A ROEE S B BRI S . R AR R S
ALMERR U B19 a7 1,23 AU, & LAY Co {E AR X
T2 <5% , BE 3R I3 B0 25 5 9 75 2k R A
W B AU R, A B19 P AT B AR AR S8 B AR A
AR R AR R b [ 24 0 A e BF 5 B 1
A B19 g 3 A% W2 A W ) [E K 275 0 5 bR UE
SEIROT V2 B UE T R I 4 SR AT S 9 [ B A7 )
T, S e I 235 S A A o Ak S 0 5 (R) 25 R A T L v R
HET LRER ok B [ B19 5 2 A8 0 AR G b o /9 i
TR T 20 S B

A RAFAE—ERR ., O BIEHEA EZE
SRS, X A 0 L EE s e B N A I R %
YL bR A 11 R 00 35 07 M AT A aE — 25 56 IE 3 @ H ik PR
—JR BRI, O A RCRAI A R T A A, ROk TR
FEAR S A 5 IR T 2 rhote I DR 36 HE , 5 10 30 B
AR A 25 SR AT R AR A L X, i — 2 8 K
F G RS FHPE o AT 2 A B 58 S b 2 3 S
SE AT PCR AR TF & 46 % 5 fe 4G I AR &R, 42 711G
R FEAS A R TUORS B R B T & 2 8 qPCR R R, 52
M B19 5 2 RUF R 9% 35 N AU R NS s
R 9 i 55 H DL 28 I A% 1% s B 1Y [R) 25 O A, B2 T D
I i 2 B KR 5 AR R £ o AR, TR B19 %
T G O A4 2 1% P T L9 T A A B O R, T e
BRIENTE B19 9 2 R AL i A 15 48 S Wl , oy &
B19 55 2 W A5 V5 B bR U ] o2 S AH G2 Wik ) IR 9T
25 W A R S A
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