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[Abstract] Objective To promote the development of domestic laboratory animal detection proficiency
testing activities and testing levels by assessing self testing capabilities. Methods The National Institutes for
Food and Drug Control participated in the International Council for Laboratory Animal Science (ICLAS)
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laboratory animal detection proficiency test (i.e. Performance Evaluation Program for Diagnostic Laboratories,
PEP) in 2013—2020. PEP pathogenic bacteria samples were tested by culture, biochemical identification,
PCR, and sequencing. Finally, the results were analyzed and summarized. Results There were 40 samples in
seven international PEP activities, involving 27 kinds of pathogenic bacteria. The coincidence rates of the
seven results were 8/8, 2/2, 5/8, 9/9, 5/5, 6/7, and 1/1, respectively, including 33 pathogen detection items and
7 antibody detection items. Nine pathogens were missing from the national standards: Bordetella hinzii,
Serratia marcescens, Corynebacterium mastitis, CAR (Cilia-associated respiratory) bacillus, Actinobacillus
muris, Citrobacter freundii, Klebsiella oxytoca, Streptococcus agalactiae, and pathogenic Escherichia coli.
Conclusion Through participating in PEP, we can identify the differences between domestic and foreign
standards in laboratory animal detection and the testing capabilities that we need to improve, expecting to be

in line with international standards as soon as possible.
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Table 1 Pathogeny types of seven batches of PEP samples

Fh R OME HE AAESR MAEMPUE

2013 2 8 0 0 0
2014 0 0 0 0 10
2016 5 5 0 0 10
2017 1 7 1 1 10
2018 4 5 0 1 0
2019 3 7 0 0 0
2020 0 0 0 0 10
Bt 15 32 1 2 40

1.5 Fisen

A [ S A v 7 it 7R e B AR U A A 4
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KHFFREIY (R2) P nrge i . X 418

%2 7)X PEPII B A Fr A PCR 5|49F0#R ¢t

Table 2 Primers and probe used in seven PEP projects

Ao 51 H 514 SIPFH) (57 —37) BRI op

16S rDNA® FDI AGAGTTTGATCCTGGCTCAG 1 300—1 500
RP2 ACGGCTACCTTGTTACGACTT

2 JEARE) (Mycoplasma spp.) GPO3 GGGAGCAAACAGGATTAGATACCCT 270
MGSO TGCACCATCTGTCACTCTGTTAACCTC

PRI JEAR (Tyzzer s organism; Clostridium — Tyl6SF GTATGTAAACTTCTATCGACAGGGAAGAA

piliformis) Tyl16SR CGGCTGCTGGCACGTAT 172

Ty16SP FAM-TTAGCCGGTGCTTCTT-MGB-NFQ

CAR(Cilia-associated respiratory)ff """ P1 TTAAAGCTCCGGCGCTGGAAG 267

(Filobacterium rodentium) P2 ACACCCTTAGAAAAGGGGATT

Car5 TTCTACGGGAGGCAGCAGTG 320
Car6 TCCGCAGTATTCAAGATAGGC

YT 1 JRUY (Helicobacter spp.) HgF TATGACGGGTATCCGGC 375
HgR ATTCCACCTACCTCTCCCA
HF CTATGACGGGTATCCGGC 750
HR CTCACGACACGAGCTGAC

5 UG SRR B (Helicobacter rodentium) HrF TTGTGAAATGGAGCAAATCTTAAAAACT 191
HrR TAGCCAGTTTGGCATTCC

FLE" (Fungus) ITS1 TCCGTAGGTGAACCTGCGG 200
ITS4 TCCTCCGCTTATTGATATGC
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R s b, 9 EAS I 33 T (Y R A A 29
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Table 3 Summaries of pathogenic bacteria in seven PEP projects

PEP v
0L, a FE it i 1 @ THHAZE 4L
e R
2013 34-1 /MRS (Mouse lung homogenate) SO ERE (Staphylococcus aureus)

342 JKFES BB (Culture isolated from water sample)
34-3 K EW 4 H (Culture isolated from rat nasal

cavity)

34-4  NEREAEE S EW (Culture isolated from mouse

nasotrachea)

SEHRAT I (Pseudomonas aeruginosa)
Jilti 28 BEEK P (Streptococcus pneumoniae)

F RS (Bordetella hinzii)

34-5  /NEREMN AT B (Culture isolated from mouse 24 iV 5 B (Serratia marcescens)

cecal content)

34-6 /MR T/ (Culture isolated from mouse

skin swab)

34-7 KB EIYIE 43 BB (Culture isolated from rat

respiratory tract)
34-9  /NERFRE (Mouse fecal sample)
2014 36-6  KERIMIE (Rat serum)

36-10  KEIMIE (Rat serum)

2016  41-4
PBS)

41-7 55 PBSHiEE/NRUMIE (Mouse serum diluted 5 fold

in PBS)

41-8  5fEPBSHiRE KB MG (Rat serum diluted 5 fold

in PBS)
41-13  4HE 3% (Bacterial culture)
41-14 437 (Bacterial culture)
41-15  ZHE R 9% (Bacterial culture)
41-18  /NERAAME (Mouse fluid)

4120  ZHER;FE (Bacterial culture)

2017 44-1
PBS)

51% PBS M B K R (Rat serum diluted 5 fold in

5% PBS Fift KRR IMIE (Rat serum diluted 5 fold in

- HARAT 1 (Corynebacterium bovis)

WE I WA B (Pasteurella pneumotropica)

W5 UG SRR B (Helicobacter rodentium)
fitli SZ JFAR SR (Mycoplasma pulmonis antibodies)

CAR B $T1& (Cilia-associated respiratory bacillus
antibodies)
Gl S5 LR (Encephalitozoon cuniculi

antibodies)

CAR FFE$L14 (Cilia-associated respiratory

bacillus antibodies)

FRPFEIR JEAR TR (Tyzzer’ s antibodies)

INBRBERAT B (Actinobacillus muris)

357 MM RR KT 1 (Citrobacter frenudii)
ANRREERFT B (Corynebacterium mastitidis)
FEFLIP 1T (Salmonella cholerasuis)

REERZEB IR AR (Yersinia pseudotuberculosis)
fithi 32 AR (Mycoplasma pulmonis antibodies)
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oy TT B Bl
iR
44-11 KB (Rat fluid) SAEIRFT 18 (Corynebacterium kutscheri)
44-12 /MR FEME (Mouse feces) Y11 (Salmonella spp.)
44-13  /NRARTE (Mouse fluid) Jili SZ JFAAR (Mycoplasma pulmonis)
44-14  ZHEREFE (Bacterial culture) SR EMFFE (Bordetella bronchiseptica)
44-15 4R K537 (Bacterial culture) LR R FERFT T (Corynebacterium mastitidis)
44-17  4NE 3 (Bacterial culture) PR o R AHAT B (Klebsiella oxytoca)
44-18  ZHER;FE (Bacterial culture) ¥ [RERFTE (Bordetella hinzii)
44-19  F# DNA (Fungus DNA) /NG AL B (Preumocystis murina)

2018

2019

2020

492 /MUl (Mouse lung)

49-3 7KFE (Water sample)

49-5  ZHEREFE (Bacterial culture)
49-6 4N FF (Bacterial culture)

49-7  /NERAEFEER K EIE (Mouse saline suspension)

52-2 Al 15 7# (Bacterial culture)
52-3 YR KEFE (Bacterial culture)
52-4 YR E:FF (Bacterial culture)
52-5 /NS (Mouse feces)
52-7  4iHE55F (Bacterial culture)
52-9 YR KEFE (Bacterial culture)
52-10  4i# DNA (Bacterial DNA)

54-2  /PERIMIE (Mouse serum)

SR EERE (Staphylococcus aureus)
LM (Pseudomonas aeruginosa)
HERRIRFFE (Corynebacterium bovis)

WA UG MG IR FT B (Citrobacter rodentium)
fithi ¢ v B AHAT B (Klebsiella pneumoniae)
TeFLBEBRTE (Streptococcus agalactiae)
TV B W (Serratia marcescens)
WL AT (Rodentibacter heylii)

W U5 AR AT B (Helicobacter rodentium)
K545 W (Escherichia coli)

JR RS S (Aeromonas caviae)

DERRBEFF B (Streptobacillus moniliformis)

fili SZ JFAR SR (Mycoplasma pulmonis antibodies)

"R ICLAS BEFE L 4R A1t °H5 2 15 S0 % 7] ICLAS $2 3kl 25 55 , 77 vl SRAF I U 28 21

22 AFEmA

(lymphocytic choriomeningitis virus, LCMV) #i

AR 40 00 JE AR S, A BT 44T H Y
Rl 28 B A 22 . (1) 2016 4F- 1) 41-7 CAR T
B I V7 R ol RS IR 9% B (Adenovirus)  $T 44 BH
P, KK H AP CARFFEPUE: (2) 41-8
KRR I 37 HP RS bk B A Mk 2% A i B 46 O B

R4 WNFTEMERFER

Table 4 Test methods and coincidence rates of results in seven PEP projects

PRRA T, Rt 2R B AR B () 45 41-15
LR REARFF B (Corynebacterium mastitidis) 1%
5% N R B AR AT B (Corynebacterium oculi)
(4) f£ 52-5 /I8 B ISR P R HY 28 300 i 1 A R B
P, RS MG UG AT B

Ay SRR E AR S BERE (W) DU (i) LK (DNA) S
2013 8/10 8 0 0 8/8
2014 2/10 0 2 0 2/2
2016 8/20 5 3 0 5/8
2017 9/20 6 1 2 9/9
2018 5/10 5 0 0 5/5
2019 7/10 5 0 2 6/7
2020 1/10 0 1 0 1/1
At 40/90 29 7 4 36/40

T - HREEEE PEP AF il e B, 50 7 9 J5L B A 2R HURE



526 SLIG AN 5 LLE L2 Laboratory Animal and Comparative Medicine

Dec. 2021, 41(6)

3 i

PEP [ 3 23 A7 (9 BLAT B it B 2012 i B,
LGN AR B AT SR o b, /N BRRE
ai 35 350, 9 JIR B A 5 20 ) D 21 THORT 14 30 K
IO T, R 11 00, JREFT I, A4 1T,
A= S 51 TIRPEPIE S H, 340 40955 I
Fean, W R2TMIRIR, R NRAAE, R
T3 SRS I AT T AAAar U PR R R AR o A ot T 2R o
W K. SEMEY. IiE. ZRY%, RAWKIR
WG TE S BUARK I AL R Al 3 Fh 7% £E 27 B
IR B, SRR . M S BEER R L S TGy
B RIS RAR B FUIRRAAIRAT R il 2 e
BAAF . KGR A B A S HOREEAT B X 8 Fhat
W T PEPFE S ERVE I, 0 WIRE i PR O 2
AT E ,  SeBRA I H 5 7R A B S B . A PR
5, RE S B o A IR A K R TR B
KA Rk, — Lk T H AE T B> AH R AR
{fE, ECan PEP A% o I o IR TR . B D
W FUIR R . CARFE . /U
B~ RS MR R AT R . PR B AT R . L
BERR M BORME R A WX 9OANTIH, LA
KW E L FIR M E  (Stenotrophomonas
maltophila) - & % BE EK (Streptococcus
zooepidemicus) 175 i B J& (Campylobacter spp.)
&5 (J TN Charles river f Il I00 H D o ZERG I T
e, DL ERIEEE AR, MoLEEM, JFR
I 2 A L PR A AR o

] 256 2 470 Joia v 00 A v PR R U B AR
TTE AN FE RN BT . PEP [N AEIRE 3N E
FE, SPRCI T EA R EE R . R o B3R T 1
W, FFEFEBNEFROEE. TR 65
A, AR A . AR ICLAS Wl A7 1A
WITTH , B ~PB5RT DA & 48K 40 R FH 85 77
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[ iR F 168 rDNA W F 1) 7 2K SE R .
MRYEHE S5 B4 M TEE, R % 51 PCR 77
B INE . 34-9. 44-13 F1 52-5 B L 7E 13K
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LS54 PCR SN, ALK 16S rDNA I - %
15 B Wk U7 S MEAT BRI S SRR I 5 2R . DRI R TR

BN, X 44-13 il 52 JFARAE i B A% FR A
mm AL . AT B (Pneumocystis spp.) & —K
FZUFEUREE, BRI E Oy EE R IE .
AT I K bRk GB/T 18448.4—2001 ¥5E 1 R IK
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TR 55381 N Filobacterium rodentium M, W& Jitfi [2
75 K W Heyl 4 % B 8 ¥ N Rodentibacter
heylii "7, R PUEIT #H AR itE, 5 E BrbrdE
ARR—E. 2017 - E S0 s A T Ak
PR, A R A HeR AR B 1) S 26 )% PCR
R 7735, DA R WR AT B )% 38 PCR A SE B 26 )
PCREGIN 77755 P HAlAS 5 85 2 0093 )5 B,
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SE AN IR 53 A0 2R bR e, B 1556 304
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AR SRR PR s IX AT e & B IR Bh A i T
KRIRA I, BRI A B4R A
BURME . CARFFB . fi J5 L 55 ELISA A ik
FURAIIATE B O, [ s B 3 RS
AR5, PRE T A TAEMITRE. Fla, 41-15
FE S B AE AL 46 e 5 12 R ARIRFT 8, 16S tDNA
7515 FLE % IR AT R (Genbank AY834747.1)
FIHRAIRAT B (Genbank KJ938710.1) 754 FE 4y
5114 99.09% F1 97.00%, 45 A HR FH9 bk 43 25 1 1)
FERN, HE ARBRITE (REREGSD .
AT DL SE R ) v 3 380 7 R R B I, T P
B iR HEAR B 2, iy LSO AR b b SR AT IR AE
INZE A P 5 AN SRR OE R E E A e . R,
52-5 FrI 70N B S0 A o ARG 00 5 TR S Ik 1 SR B
FZBRASL I 45 SR A R 2R R IR A, R3S 22 et
WA R IR, A SFBURMFERG. B,
TG 7 [ AN 22 Pl JiR 174 v 3 70 SR R A
SRR T, e MR i SR8 sh i A
iRl S NE S
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LSS PEPIE S, T PR AIIGAE T
ASIG = WA AE f . H AR E S2I6 sh ) A
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FAENRE IR, 76 PEP GBI H3R1G T
FEMELLE, XA BT E WG 8RS ) 1 ek
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