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[ Abstract ] Objective  To investigate whether the animal nose-only inhalation exposure device can operate
normally and produce aerosol particles of a specific size, to explore the air tightness and uniform distribution of the aerosol
during operation, and to examine the disinfection effect of disinfectant on the system. Methods Escherichia coli (E. coli)
aerosol and mouse hepatitis virus MHV-JHM aerosol were developed by the nose-only inhalation exposure device, and a
solution of 75% ethanol and 3% hydrogen peroxide was run through the nebulizer to disinfect the system. E. coli and
MHV-JHM were collected respectively in the exposure chamber, at sites where leaking easily occurred, including after
disinfection. The sampled E. coli was cultured. In addition, RNA from the sampled MHV-JHM was extracted and one-step
RT-PCR was then used to test the presence of viral RNA from the samples. Results The result showed that the mass
median aerodynamic diameter of the E. coli aerosol was 1.27 £0. 61 pum, that colonies grew after coating of a plate with

sample liquid collected in the exposure chamber, that the numbers of cultured colonies by NC membrane sampling of
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different ports were similar, and that no colony growth was found on the sedimentation plate at sites where leaking readily

occurred or on the sampling plates after disinfection. There was a positive result for MHV-JHM virus RNA of the sampling

solution from the liquid impinger, while there were negative results for MHV-JHM virus RNA of the sampling solutions from

the sites where leaking easily occurred and after disinfection. Conclusions

The results show that the animal nose-only

inhalation exposure device can operate normally and develop an aerosol that is passed through and distributed evenly in each

port of the exposure chamber during operation; moreover, the device was shown to have good air tightness. The system can

be effectively disinfected by using the corresponding disinfectant, and the disinfection effect is comprehensive.
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Figure 1 Schematic figure of the In-TOX nose-only inhalation exposure device
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Note. Figures (1) — (4) are representative of layers 1 —4 of the exposure chamber from top to bottom. Animal tubes were placed on port (D, port

@), and port @ of each layer. The NC membrane placed at the nozzle of animal tubes was used for sampling.

Figure 2 Each port of each layer in the 48-port nose-only exposure chamber
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Table 1 Primers and fluorescent probes for

RT-PCR of MHV-JHM
WA/ 3 2 T
Probe/Primer names
MHV-JHM F
MHV-JHM R
e Probe

J¥51(5° —37)

Sequences (57 —37)
GGAACTTCTCGTTGGGCATTATACT
ACCACAAGATTATCATTTTCACAACATA
ACATGCTACGGCTCGTGTAACCGAACTGT

F&2 Uk RT-PCR A &
Table 2 Reaction system of one-step RT-PCR

%l i (L)
Reagents Reaction volumes
One step RT-PCR buffer I1I (2 x ) 10.0
Jt RNA i) ddH, 0
RNase-free ddH, O 52
IE PCR 514710 wmol/L) 0.4
PCR forward primer (10 pmol/L) ’
JZ 1] PCR 5147 (10 wmol/L) 0.4
PCR reverse primer (10 pmol/L) ’
TaKaRa Ex Taq HS (5 U/pL) 0.4
PrimeScript RT enzyme mix II 0.4
ROX reference dye II (50 x ) 0.4
st
Probe 0-8
SLRNA
Total RNA 20
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Table 3  Particle size distribution and mass median aerodynamic diameter of aerosol sampled by Andersen six-stage sampler
FEALEFI(PSI)  Nebulizer pressure
BN 5 10 15 20 25

4 [— ey [E— ey T
O e) L gy BBV g BORRUIL gy BOREVIL g BORHVIL g
8 ariele size Colony Cumulative Colony Cumulative Colony Cumulative Colony Cumulative Colony Cumulative
distribution  number/ fumu number/ 6 number/ § number/ § number/ 5
Petri dish Y pepi dish Y peridish Y e dish Y pegri dish oY
14 Stage 1 > 7.0 3 3 26 26 81 81 57 57 159 159
24 Stage2 4.7~7.0 2 5 19 45 77 158 76 133 324 483
3% Stage3 3.3~4.7 2 7 16 61 2 180 26 159 176 659
44 Staged 2.1~3.3 4 11 26 87 34 214 53 212 151 810
5%% Stage5 1.1~2.1 150 161 303 390 346 560 353 565 487 1297
6 4% Stage6 0.65~1.1 336 497 402 792 401 961 407 972 405 1702
Py, 0.77 0. 66 1.87 1.88 1.18

L HEER Py =L+ i/f(50%n - o) e L AP A8 7EH Bt T R i S 2 B 2B 5 € S b S B00T 76 20 B ARUR s n S 8 11 SR BRAAL
e A/NT L& dLBe i RBUIEL,

Note. Mass median aerodynamic diameter (MMAD) : Ps, =L + i/f(50%n - ¢). In the formula, L: lower limit of group segment with median; i: the
group range of the group segment with median; f: frequency of the group segment with median; n: total cumulative frequency; c: cumulative frequency of
each group less than L.

= : ’ —
RS 1 ~5: 43512 In-TOX S SRR 3 R AL 128 5,10,15,20,25 PST Z&AF FHT LMY E. coli SRIEESRIE, 55—17 (b7
5 1) 11 16 SR EMETI N 5 PSLAMF T BRERATRFEG I 1 K3 6 FORFEV IR EVE LGS AT BN AT (AR5 2 ~5) AT
BARS HE AT, R F LTI 10,15,20,25 PSIAAF N ZHERASGCRFERE 1 B3 6 JURFET- LAY VA S,

B3 LIERANGCRHEA R R S5 R
Note. Labels 1 =5 The distribution of E. coli aerosol sampled by the In-TOX animal nose-only inhalation exposure system under the conditions of
5, 10, 15, 20, and 25 PSI nebulizer pressure. In the first row (label 1), 1-1 to 1-6 represent the numbers of colonies from stage 1 to stage 6 of the
Anderson six-class sampler under the condition of 5 PSI nebulizer pressure. For the second to the fifth rows (labels 2 —5), equivalent values are
presented for nebulizer pressures of 10, 15, 20, and 25 PSI, respectively.
Figure 3 The distribution result of aerosol sampled by the Andersen six-stage sampler
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Figure 4 Test of real-time fluorescence quantitative PCR
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Table 4 Number of colonies on NC membrane

REIRREK N4 Z0E T The port of each layer i
The layer of the . :
exposure chamber @ @ ©) ean
1 10 9 10 9.7

2 11 10 10 10.3

3 10 10 11 10.3

4 10 9 9 9.3
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