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[ABSTRACT] Objective Conduct routine microbiological monitoring of laboratory rats and mice from
vendors to provide an important basis for the scientific management of laboratory animal facility and
ensure the reliability of relevant experimental data obtained from laboratory animals. Methods Taking the
Department of Laboratory Animal Science of Fudan University as an example, between April 2021 and April
2023, rats and mice purchased from 7 vendors were sampled for microbiological quality according to the
principle of simple random sampling on the arrival days of animal delivery. Then, surveillance tests were

[FE—EEl B #201974—) &, Bt SRXRID ARHE ERDPRESHERFEBLZENF . E-mail: ying_huang@fudan.edu.cn.
ORCID:0009-0001-4460-431



348

LR S LR E S Laboratory Animal and Comparative Medicine

conducted to examine the microbiological contaminations according to the national standards of SPF
laboratory animals. Results The total qualified rate was 80.36%, with 52.63% in SD rat, 82.76% in inbred
mice, 86.67% in outbred mice and 86.36% in immunodeficient mice in details. The most frequent bacteria
isolated were Staphylococcus aureus, Pseudomonas aeruginosa, Klebsilla pneumoniae and Rodentibacter
heylii, and their detection rates were 10.76%, 3.16%, 2.53% and 0.63%, respectively. Serological assays
demonstrated the highest prevalence for virus was Sendai virus, and the detection rate was 2.53%. In
addition to the pathogens those must be excluded from SPF rodents, Entamoeba muris and Enterobacter
spp. were also detected in inbred mice, and Klebsiella oxytoca was detected in immunodeficient mice, with
the detection rates of 1.15%, 2.30% and 4.55%, respectively. Conclusion There are certain incidences of
pathogen infections in laboratory rats and mice from vendors, and an efficient microbiological monitoring
of laboratory animals should be implemented in animal facilities, in order to eliminate pathogen infections
in laboratory animals, which is required for improving the accuracy of research results and protecting the
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occupational health of laboratory animal practitioners as well.
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Table 1 Colony characteristics and Gram nature of bacteria excluded in SPF mice/rats on nutrient agar plates

Inoculation on day 1
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Inoculation on day 2

- SR E;* jE5 37 °C 1555 24 h G R B BV ESE 4% o 37 %24 h
o L) YR EHEE Colony characteristics after 24 h at 37 °C EHRE BEEEp-AM
Bacteria Gram .
Animal . Sample Culture B i N Culture  B-Hemolytic
staining medium pigmeter/ me/ e At Hite medium  reaction after
o Color/luster ~ Hemolysis Other 24 h at 37 °C
XSEMFTE KR - BRESD MER 1 xE& B o-iAm / M F iR £
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L
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Note: +, positive; -, negative;/, unsuitable or no special characteristics; DHL, deoxycholate hydrogen sulfide lactose; NAC, N-acetyl-L-

cysteiner.

E B BEXT 16 S XA R PCR 51 IE 15 [/
N 5'-AGAGTTTGATCCTGGCTCAG-3', KIAZIYIFSI
N5’ -GGTTACCTTGTTACGACTT-3", *fRi4 B r=i
&R 1.5 kbo

HARMITEFRZ: 1 GB/T 14926.50—2001 (SL4G35)
IS T s e TG ) TR, SR A COL MR A% SRBEEK
IR EEEZ 8 (16 E £ Sigma AT ) 1A T S 5
(1% FI&, 30 mgkg PRE) HEREMRESNYGE, RE
PG, S IREE 30 min f5EL4 000 r/min 2R B0
20 min, 43 BESHIME, FEA] A R I S ) R0
Fla (WEAMNEALEDREARERAF) T
W0 AE L IR R A B8 AR A (18 B {E [E Berthold
Technologies A ], K5 Tristar 5) FH4E R,

A B AR AR R 2 AT A DARAA S 5, HE

PR VMNAZ A BB . A FESEEG F RAEE H K
FLES B Y BE B S A B B W A O
(2023040187) ,
1.4 BERREREE

AR B MR (T8 3 H 7K Olympus A H]
RIS SC18084 SZ61) REHHR. KMlEHER=HIEEHE
Y BUR S S B x100%., 75 5 Ak H R =1
S AR S Bl sh W) S 80 100% o 183 GraphPad
Prism 8 1 Adobe Photoshop CC 2019 X {41745 RAER .

-
21 HWEEB=E
I3 E— SRS 158 H SPF %30, HArSDh AR

19, IERR/NRSTH, R AR/N30 -, Ffikie



350 LIS S LU E S Laboratory Animal and Comparative Medicine

Aug. 2023, 43(4)

/NER22 Ho BT SPF R R ZINER AT HE R A 42350
IR AR TEAR , RSP LE &A% 30N 80.38%, H:
W, SDRRR. IERR AR/ 183 /N R SR ik /N
ARG & R 3 BN 52.63%. 82.76% 86.67% Fll
86.36%
22 FHHEERFEEHE

TEX IR S A TR NSRS . B AR
ARSI Y, R AIA G H 4 & REHE
EH,

KA FRE KRGS G T EY TR AR
F. BRI E . SEOEERE. SRR X
e AT B BT R EAT E (ELRE W Ailimg AT AT

MG AT B H Y ) FOSZ S AT B0 8 At B - H8 A
AT, &IE 17 APk N S E O E
BRI, 5 Hahke H kit i, 4 Hshdnke d i &
EEAFE, | RNl thmg i s H A, G
K48 R B RS H 2R 45 HIH 10.76% . 3.16% 2.53% F1
0.63% (K2, K1), Erf, IERXZA/NRHF, MR
B (AT 1R <5 € A e B B ARG HH 2R 73 31 R 2.30% Fl
14.94%; X Z /AN HF, sk E AR E RN
13.33%; Gafeifebe/ NG, il % 5 B (AT IR AN SR BRAT
IR RS 22 73 3108 9.09% #14.55% ;. SD RERH, <&
A8 ) 7 B T R G £4 AF B H R A AG: HE 2R 43 1N 21.05%
#15.26% (%3),

%2 2021—2023 SFH M EGRIRRY SPF /KR VR R HEFR BB R IR G M R

Table 2 Pathogen test results of SPF mice/rats from vendors during 2021-2023 according to national standards

MAEI ISR
Pathogens tested

B8 gt
(BHEE/%) (e H=E/%)
No. of qualified No. of positive

LRl
No. of tested

animals
animals (rate/%) animals (rate/%)
H4 RigtR (5816 ) Parasites (microscopic examination)
{49 In vitro T EXaY) Ectoparasites 158 158 (100) 0(0)
KA In vivo = All Helminths 158 158 (100) 0(0)
#3EH Flagellates 158 158 (100) 0(0)
FEH Ciliates 158 158 (100) 0(0)
MR 2R (BF/ 9 FEWZ %) Bacteria ( culture/molecular biology methods)
¥ S &M4S51TE Bordetella bronchiseptica 19 19 (100) 0(0)
R E Corynebacterium kutscheri 158 158 (100) 0(0)
ERNS S E Rodentibacter pneumotropicus 158 158 (100) 0(0)
WG54T & H & Rodentibacter heylii 158 157 (99.37) 1(0.63)
YPIJ& Salmonella spp. 158 158 (100) 0(0)
EHEEEBIKE Staphylococcus aureus 158 141 (89.24) 17 (10.76)
fb X T B A E Klebsiella pneumoniae 158 154 (97.47) 4(2.53)
FPRAFE Pseudomonas aeruginosa 158 153 (96.84) 5(3.16)
HREEIER (BB R &R IRMISLIE ) Viruses, etc (ELISA)
iX1B4% = Hantavirus ~ 19 19 (100) 0(0)
/INERBFRBE Mouse hepatitis virus* 139 139 (100) 0(0)
FRf=%s = Ectromelia virus* 139 139 (100) 0(0)
&% 5 Sendai virus 158 154 (97.47) 4(2.53)
/NER B 3% E Pneumonia virus of mice 158 158 (100) 0(0)
AT 1l B Reovirus type 3 158 158 (100) 0(0)
/INER4H/NVEE Minute virus of mice * 139 139 (100) 0(0)
KB 4B/)\% 5 Rat parvovirus” RV & 19 19 (100) 0(0)
H-1#k 19 19 (100) 0(0)
KB BIRFS Rat coronavirus 19 19 (100) 0(0)
Y E{K Mycoplasma spp. 158 158 (100) 0(0)
Z=iRIBIRIK Tyzzer's organism 158 158 (100) 0(0)
SHAR Toxoplasma gondii 158 158 (100) 0(0)

I REXBRUNTRE; 'RENMBRENNEKE; ERMEAXR. NEHEUNIRE.
Note : " tested on rats; “tested on mice;the others tested on rats and mice.
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Note : a-c, Colonies of Enterobacter spp., Klebsiella oxytoca, and Klebsiella pneumoniae growth on DHL agar plates,respectively; d-e,
Colonies of Staphylococcus aureus and Rodentibacter heylii growth on blood plates, respectively; f, Colonies of Pseudomonas aeruginosa
growth on NAC agar plates; g, Image of Entamoeba muris in the ileocecal region. Triangular arrow indicates the bacterial colony or amoeba
body. Scale bar=2 mm (a-f), 10 pm (g).
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Figure 1 Representative images of positive bacteria or parasites detected in SPF mice/rats from vendors during 2021-2023
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Table 3 Distribution of pathogens detected in different groups of SPF mice/rats from vendors during 2021-2023

SD KE ERRNR A R/NER IR RN
SD rats Inbred mice Outbred mice Immunodeficient mice
S| M R BIEE/% WU s BIEE/% U e BIEE/% U s BI8E/%
(Z=/%) (Z/%) (Z=/%) (Z=/%)
Pathogens No. of Rate of No. of Rate of No. of Rate of No. of Rate of
tested . qualified/ tested . qualified/ tested . qualified  tested o qualified/
. positive i positive X positive . positive
animals % animals % animals /% animals %
(rate/%) (rate/%) (rate/%) (rate/%)
R ER 19 9(47.36) 52.63 87 15(17.24) 8276 30 4(13.33) 86.67 22 3(13.64) 86.36
Summary
E R EME Y HEBRBRIK Pathogens required free of animals in national standards
ke EETE 19 0(0) 100 87 2(230) 97.70 30 0(0) 100 22 2(9.09) 90.91
Klebsiella
pneumoniae
SHBHIRE 19  4(21.05) 7895 87 13(14.94) 85.06 30 0(0) 100 22 0(0) 100
Staphylococcus
ureus
SERTE 19  0(0) 100 87 0(0) 100 30 4(13.33) 86.67 22 1(4.55) 95.45
Pseudomonas
aeruginosa
AT E H B 19  1(5.26) 94.74 87 0(0) 100 30 0(0) 100 22 0(0) 100
Rodentibacter
heylii
&S 19  4(21.05) 7895 87 0(0) 100 30 0(0) 100 22 0(0) 100
Sendai Virus
IEEFIER BRI Pathogens unrequired free of animals in national standards
FRERR 19 0(0) 100 87 1(1.15) 98.85 30 0(0) 100 22 0(0) 100
Entamoeba muris
FRREETE 19 0(0) 100 87 0(0) 100 30 0(0) 100 22 1(4.55) 95.45
Klebsiella oxytoca
BiTERE 19 0(0) 100 87 2(230)0 97.70 30 0(0) 100 22 0(0) 100
Enterobacter spp.
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