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Abstract: Objective To examine the serological and molecular prevalence as well as genotype characteristics of human
Parvovirus B19 blood donors in Lanzhou, and to provide evidence for developing a screening strategy to reduce the risk of blood
transfusion transmission. Methods A total of 5 722 blood samples collected from Lanzhou blood donors from April 2023 to
October 2023 were tested for B19 DNA using real-time quantitative PCR(qQRT-PCR). Additionally, 383 samples were screened
for anti-B19 IgG and anti-B19 IgM using synchronous enzyme-linked immunoassay(ELISA). Viral load and VP1 sequencing
were conducted on the B19 DNA-positive samples and the Neighbor-Joining (N-J) method was used to construct an evolutionary
tree for the sequenced samples. Results The prevalence of human Parvovirus B19 DNA, IgG antibody and IgM antibody was
0.47% (27/5722) , 25.59%(98/383) and 0.26%(1/383), respectively, and the samples positive for B19 DNA, IgG antibody and
IgM antibody were 0.26% (1/383). The co-positivity rate for B19 DNA and IgG antibody was 6.27% (24/383), while the
positivity rates for B19 DNA or IgG antibody alone were 0.52% (2/383) and 19.06% (73/383), respectively. Viral loads ranged
from 4.24 IU/ml to 5.67 x 10> IU/ml, all below 10° IU/ml. There was no statistical significance in the positive rate of B19 DNA in
gender (’=0.86, P=0.35), but there was statistical significance in the positive rate of B19 DNA among all age groups (¥’=8.00, P
=0.02). The highest positive rate of B19 DNA was 0.65% in the 18 ~ 30 age group. There was statistical significance in the
positive rate of B19 IgG antibody in gender (y’=5.03, P =0.02), but there was no statistical significance in the positive rate of B19
IgG antibody among all age groups (x°=0.51, P =0.77). The highest positive rate of B19 IgG antibody was 29.09%
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in the age group of 41 to 60. There was no significant difference in the positive rate of B19 IgM antibody in gender (x’=2.84, P

=0.09). The highest positive rate of B19 IgM was 3.85% in the age group of 18 ~ 30 years old. Based on the VP1 sequence, the

phylogenetic tree revealed that B19 strains in Lanzhou formed a distinct cladistic lineage within genotype 1, predominantly

represented by genotype 1b. Conclusion The prevalence of B19 DNA and IgM antibodies among blood donors in the Lanzhou

area is low, and so is the viral load. Therefore the risk of transmitting B19 through blood transfusion is relatively small. Since the

prevalence of B19 IgG antibody is high, it is suggested to closely monitor the transmission situation in the area, regularly monitor

the prevalence of B19 among blood donors, and track the situation of B19 DNA-positive blood donors to recipients to ensure the

safety of clinical blood transfusion.
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JREO A BRZS FIEA T B19 I P A 5 28 il s, I
X 1%k 928bp 1) VPI1,

W B T 0§ %1 78 NCBI BLAST ## 2% 48 {21
B, KBS A WA B )TF S, AuTE & ( Genbank
5. MI13178.1) £l Vnl47 #k ( Genbank 5
DQ357064.1 ) 435 B19 J:[HFAY 1a Fl 1b S %7
515 A6 Pk (Genbank *5: AY064476.1) F Lali B4
Bk (Genbank 5: AY044266.2) & B19 5t K 7 2 11y
£ X FH); VI IHFE (Genbank 5: AJ249437.1) Fl
D91.1 itk ( Genbank 5: AY083234.1) 43542 B19
LR 3a F1 3b %751 7. ffiF MEGA11.0 %
PEUEAT HEXS RIE A A A, 1E8E “Align” FEIF, S
00 Kimura 2 #25, HRSERFFONRE, &
Ji 7F “Phylogeny” i # “Construct/Test Neighbor-
Joining Tree” HIA M) HE R EA, Bootstraps {E 1%
FEH 1000, HARSHIAFREERNEE.,
1.4 %itF o R SPSS25.0 G i A4k {4 4b Bt
¥4, B19 DNA FHM:SF RSB n(%) Fn, 4



BRAR K 56 PR 24 2% AR 202543 H

404 H2W

J Mod Lab Med, Vol. 40, No. 2, Mar. 2025

61

8] LR 7 K . P<0.05 N 22 R BA S0 .
2 R
2.1 ZMMIE KA BIO HEHIL M HIX
BRam A BE 5 722 BIFEAETT B19 DNA fififr,  FH%
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PR SRR R oA ILEE Lo E M XK AR
Hi, B19 DNA BHM: R RS T H 2 7 Ba it F &
%1

S (=0.86, P=0.35) , {HAEAAFER A A 27 A
Gt & X (=8.00, P=0.02) , Hr 18~30
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DQ234779.2 Human parvovirus B19 isolate R0748 genotype 3b __
DQ234778.2 Human parvovirus B19 isolate R0693 genotype3b
AY083234.1 B19 virus isolate D91.1 genotype3b
DQ408302.1 Human parvovirus B19 isolate BN58.3 genotype 3b
DQ408303.1 Human parvovirus B19 genotype 3b GenOtype 3
AJ249437.1 Human erythrovirus V9 genotype 3a
AY582125.2 Human parvovirus B19 isolate Gh3051 genotype3a
DQ234769.2 Human parvovirus B19 isolate R0416 genotype 3a
DQ234771.2 Human parvovirus B19 isolate R0227 genotype3a
DQ333427.1 Human parvovirus B19 isolate BN32.2 genotype2 )
DQ333426.1 Human parvovirus B19 isolate BN31.2 genotype2
AY044266.2 Human parvovirus B19 isolate LaLi genotype2
AY064476.1 Erythrovirus A6 clone genotype2
AJ717293.1 B19 virus genotype 2 —
2 — NO. 2403 —
100 NO. 2413
NO. 2407

Genotype 2

99 ~ DQ357065.1 Human parvovirus B19 isolate Vn115 genotype 1b
DQ357064.1 Human parvovirus B19 isolate Vn147 genotype 1b Genotype 1

77 NO. 2420

M13178.1 Human parvovirus B19-Au DNA genotypeta

JN211184.1 Human parvovirus B19 1a

ORS578524.1 Human parvovirus B19 1a

% L OR578523.1 Human parvovirus B19 1a

B 1 EF VPl EEHE B19 REit it
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