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Analysis and evaluation of quality monitoring results of SPF rats and mice
in Shaanxi province from 2017 to 2021

WU Pengpeng, ZHANG Caiqin, ZHAO Yong, TAN Dengxu, SHI Changhong, BAI Bing"
(Laboratory Animal Center, Air Force Medical University, Xi’ an 710032, China)

[Abstract]  Objective To determine the current pathogenic microbiology quality status of experimental rats and
mice in Shaanxi province, we analyzed quality monitoring result from 2017 to 2021 to provide a reference for health
screening of laboratory rats and mice. Methods Using the current national standards GB 14922.2-2011, GB/T 14926-
2001, and GB/T 14926. 21-2008, the Laboratory Animal Quality Supervision and Testing Center of Shaanxi carried out

pathogenic microbial and parasite quality sampling tests on SPF rats and mice in all licensed companies and research
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institutes, and then analyzed the result. Results From 2017 to 2021, 2549 SPF mice and 503 SPF rats were collected
from 109 and 45 organizations, respectively. Mouse parasite detection showed a reduction of mites from 5.26% to 0. 15%,
intestinal flagellates from 10. 53% to 0. 45% , Salmonella and Tyzzer’ s organism from 2. 78% and 1. 38% , respectively, to
undetected. Intestinal helminths increased from 0. 40% to 2.39%. In rats, there were declines in mites and Staphylococcus
aureus from 7.07% and 1.77%, respectively, to undetected, intestinal flagellates from 11.50% to 0.83%, and
enrichment of helminths from 3. 79% to 7.50%. In terms of positive rates of mouse serum antibodies, in 2017, mouse
hepatitis virus (4.71%), Sendai virus (1.39%), and minute virus of mice (2.22%) were positive. Additionally, in
2021, mouse hepatitis virus (0.30%) and Sendai virus (0. 15% ) were positive. These result indicated raised trends of
both pneumonia virus of mice and reovirus type III. However, there was a reduction in Sendai virus from 7. 07% to 0. 83%
and an increase of pneumonia virus from 0. 88% to 10. 00%. In rats, although parvovirus and coronavirus had predominant
potentials, which were detected in the past 5 years, the number of infected organizations and the positive rate showed a
downward trend annually. Conclusions The test result in the past 5 years showed that pathogenic microorganisms in rats
and mice in Shaanxi province had improved yearly. However, many problems still existed. Therefore, strict biosafety
prevention and control measures should be conducted continuously, and the animal experimentation process should be
strengthened to ensure that animals are qualified within the experimental period.

[ Keywords] SPF rats and mice; quality monitoring; microbiology; parasitology; analysis and evaluation
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Table 1 Monitoring results of laboratory animals in Shaanxi from 2017 to 2021

B ( )
E¥h% et Number of animals s
ﬁ‘:'ﬁj\ Total o %[ﬁéﬁ&ﬁ T#’?‘{—Jﬁ(b )
Year number of  CTBL/OV MR g b L KON IGR MR N SD KB Wistar R, O number
/ L C57BL/6) e ¥ . . : . istar B of animals
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2017 15 83 104 73 31 70 103 10 474
2018 17 145 78 66 15 202 68 11 585
2019 20 104 102 91 40 261 87 11 696
2020 25 68 44 37 263 64 29 507
2021 32 81 70 82 7 430 79 41 790
2t 109 481 398 349 95 1226 401 102 3052
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Table 2 Parasite detection results of SPF mice and rats in Shaanxi from 2017 to 2021
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Yer Animal Total number of ~ Animal = - pe ”
ear strains organizations numbers RSN e AEM i L S
Ectoparasites Flagellates Ciliates Helminths Toxoplasma gondii
/IR Mouse 15 361 5.26 10.53 0.00 0.00 0.00
2017 KR Rat 5 113 7.07 11.50 0. 00 0. 00 0. 00
/IR Mouse 17 506 1.78 3.56 0.00 0.40 0. 00
2018 KB Rat 9 79 0.00 5.06 0.00 3.79 0.00
/IR Mouse 20 598 1.51 1.33 0. 00 1.17 0. 84
2019 K Rat 9 98 0.00 2.04 0.00 2.04 0.00
/IR Mouse 25 414 0.24 1.45 0. 00 3. 14 0.24
2020 KR Rat 9 93 0. 00 1.08 0. 00 7.53 0.00
/IR Mouse 32 670 0.15 0.45 0. 00 2.39 0.15
2021 K Rat 13 120 0. 00 0. 83 0. 00 7.50 0. 00
25t /IR Mouse 109 2549 1.53 2.81 0. 00 1.19 0.27
Grand total KR Rat 45 503 1.59 4.17 0. 00 4.17 0.00
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Figure 1 Parasite detection results of SPF mice in
Shaanxi from 2017 to 2021
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Figure 2 Parasite detection results of SPF rats in
Shaanxi from 2017 to 2021
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Figure 3 Pathogenic microorganism test results of SPF
mice in Shaanxi from 2017 to 2021
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Figure 4 Pathogenic microorganism test results of SPF rats in
Shaanxi from 2017 to 2021
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Table 3 Pathogenic microorganism test results of SPF mice and rats in Shaanxi from 2017 to 2021

. I SEA S — e MR yEREM MR EERR P
Year strains numbers Staphylococcus . aeruginosa Klebswll'a btreptoco?‘cus Tyzze.r s Mycoplasma
aureus pneumoniae pnemoniae organism

/I Mouse 361 0. 00 2.78 0. 00 0. 00 0.27 1.38 0.27
o0 KB Rat 113 1.77 0.00 1.77 0. 00 0.00 4.42 0. 00
/I Mouse 506 0. 00 1.18 0.00 0.20 0.00 0. 40 0. 00
2018 K Rat 79 1.27 2.53 2.53 0. 00 1.27 0. 00 0. 00
/INE Mouse 598 0.00 0.33 0.00 0.00 0.00 0.84 0.00
201 KR Rat 98 1.02 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
/IR Mouse 414 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
2020 K Rat 93 0.00 0.00 0.00 0.00 0.00 0.00 0.00
/I Mouse 670 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00
2 KR Rat 120 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00
2t /NEL Mouse 2549 0.00 0.71 0.00 0.04 0.04 0.31 0.04
Grand total o1 Rt 503 0. 80 0.40 0. 80 0. 00 0.20 1.00 0. 00
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Table 4 Virological test results of SPF mice and rats in Shaanxi from 2017 to 2021

NP (%) KEFHMER (%)
Positive rate of mice Positive rate of rats

ENy A S
Year S BEILY/E 6

Animal MHV SV PVM MVM Reo3 Animal SV H-1 KRV PVM RCV Reo3

numbers numbers
2017 361 4.71 1.39 1. 11 2.22 0. 00 113 7.07 9.73 0. 88 0. 88 5.31 0. 00
2018 506 2.77 0.79 1.58 0.79 0. 00 79 2.53 1.27 1.27 3.80 1.27 0.00
2019 598 2.51 0. 84 2.84 0.50 0.17 98 2.04 0. 00 0.00 9.18 0. 00 0. 00
2020 414 1.21 0.24 2.42 0.24 0.72 93 1.08 0. 00 0.00 12.90 0.00 0.00
2021 670 0.30 0.15 2.39 0.00 0.45 120 0.83 0. 00 0.00 10.00 0. 00 0. 00
#it 2549 2.08 0.63 2.16 0.63 0.27 503 2.78 2.39 0.40 7.36 1.39 0. 00

Grand total

2 MHV /NS SV A B s PVM /NI 905 55  MVM 2 /D SR/ 35 5 Reo3 /N BV 0B 25 IR H-1 DK BRIV 38 Bk H-1 8%

KRV . K BAI/IMGEERE KRV R RCV K BRI 25/ 1 TH IR R 55

Note. MHV, Mouse hepatitis virus. SV, Sendai virus. PVM, Pneumonia virus of mice. MVM, Minute virus of mice. Reo3, Reovirus type III. H-1, Rat

parvovirus H-1 strain. KRV, Rat parvovirus KRV strain. RCV, Rat corona virus/sialodacryoadenitls virus.
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Figure 5 Virological test results of SPF mice in Shaanxi
from 2017 to 2021
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